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Description 

Technical Field 

The present invention relates to piperidine derivatives and pharmacologically acceptable salts thereof 
having an excellent medicinal effect, a process for producing same and medicines containing same. 



Arrhythmia is induced by cardiac diseases such as myocardial infarction and heart failure. In a serious 
case, ventricular fibrillation is provoked to cause a sudden death. 

Though various antiarrhythmic agents are now available on the market, none of them can give 
satisfactory effect and safety at the same time. For example, antiarrhythmic agents of Class I according to 
the Vaughan-Williams classification have only an insufficient effect of preventing the ventricular fibrillation 
and are problematic in that they restrain the myocardia and induce arrhythmia by inhibiting the conduction. 
.Although 0-blockers and calcium antagonists are also used, they exhibit their effects with only limited 
certainly though the safety is higher than that of the antiarrhythmic agents of Class I. 

On the other hand, antiarrhythmic agents of Class III (effective in prolonging the duration of action 
potential) do not restrain the myocardia and scarcely inhibit the conduction in the heart in view of the 
mechanism of the action. Therefore, occurrence of arrhythmia induced by them in thought to be scarce. 
The development of antiarrhythmic agents of Class III is thus expected. 

EP-A-01 58775 and US-A-4044150 disclose various substituted sulfonamidobenzamides which are useful 
as beta-adrenergic blocking agents, and therefore have anti-arrhythmic activity. In particular, these referen- 
ces respectively disclose the following two compounds: 



Objects of the Invention 

An object of the present invention is to provide new piperidine derivatives and pharmacologically 
acceptable salts thereof. Another object of the invention is to provide a process for producing these 
derivatives and salts. Still another object of the invention is to provide medicines containing any of these 
derivatives and salts as the active ingredient. 

The invention provides a new piperidine compound having the generic formula (XX) and a pharmaco- 
logically acceptable salt thereof: 






(XX) 



in which FP is an alkyl group having 1 to 6 carbon atoms and W is: 



3 



t 
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5 



(2) 



x--(ch=) -R-r 



10 



(3) 



CH 3 0H 
CH — H 



0 



75 




wherein x is -S-, -SO- or -SO -; R 2 is hydrogen or -(CH2> n -Y; n is an integer of 1 to 5; Y is a phenyl group 
optionally substituted by up to three substituents independently selected from an alkyl group having 1 to 6 
carbon atoms, an alkoxy group having 1 to 6 carbon atoms and a halogen atom, or a pyridyl group 

20 optionally substituted by an alkyl group having 1 to 6 carbon atoms, an alkoxy group having 1 to 6 carbon 
atoms, a cyano group, a hydroxy I group or a halogen atom; X' is -CO- or -CH(OH)-; p is an integer of 1 to 
4; R 12 is hydrogen or an alkyl group having 1 to 6 carbon atoms; Y* is -(CH 2 ) m -A, or R 12 and Y' may form a 
pyrrole ring or a piperidine ring optionally substituted by a phenyl group; m is 1 or 2; A is a phenyl group 
optionally substitute by up to three substituents independently selected from an alkyl group having 1 to 6 

25 carbon atoms, an alkoxy group having 1 to 6 carbon atoms and a halogen atom, or a pyridyl group 
optionally substituted by an alkyl group having 1 to 6 carbon atoms, an alkoxy group having 1 to 6 carbon 
atoms, a cyano group or a halogen atom; R 22 is hydrogen, hydroxy, halogen, an alkyl group having 1 to 6 
carbon atoms or an alkoxy group having 1 to 6 carbon atoms. 

The compound of the invention includes three embodiments having the formula (XX) in which W is (1), 

30 (2) and (3), respectively. The compound in which W is (1) is preferable and the compound in which W is (1) 
and X is -SO- is most preferable. 

The invention also provides a pharmaceutical composition which comprises a pharmacologically 
effective amount of the compound as defined above or a pharmacologically acceptable salt thereof and a 
pharmacologically acceptable carrier and then a therapeutic or preventive medicament for arrhythmia which 

35 comprises the compound as defined above or a pharmacologically acceptable salt thereof. 

The invention provides a method of treating a patient afflicted with arrythmia which comprises 
administering to the patient a therapeutically effective amount of the compound as defined above. 

The pharmacologically acceptable salts include inorganic acid addition salts such as hydrochloride, 
sulfate, hydrobromide, perchlorate and hydroiodide as well as organic acid addition salts such as oxalate, 

40 maleate, fumarate, succinate and methanesulfonate. 

The intended compounds (XX) and pharmacologically acceptable salts of the present invention having 
an excellent antiarrhythmic activity and a high safety are usuable as antiarrythmic agents. Their effects on 
particular arrhythmia on which other medicines are ineffective and intractable arrhythmia can be expected. 



It is expected, therefore, that the compounds of the present invention are usable for the treatment of 



45 prevention of all types of arrhythmia such as ventricular arrhythmia and auricular (supraventricular) 
arrhythmia as the antiarrhythmic agents of the Class III. These compounds are usable for controlling 
recurrent arrhythmia of human beings and also for preventing sudden death induced by ventricular 
fibrillation. 

When the compound of the present invention is to be used as the antiarrhythmic agent, it is given by 
50 the oral administration or parenteral administration (intramuscular or subcutaneous administration). The dose 
is not particularly limited and it varies depending on the type of the disease, symptoms, age, conditions and 
body weight of the patient, another treatment conducted simultaneously with this treatment, if any, 
frequency of the treatment and the quality of the desired effect. Usually when it is given to adults by oral 
administration, the dose is about 1 to 100 mg, preferably about 5 to 50 mg and particularly about 5 to 15 
55 mg a day. It is given once or more times a day. When it is given by injection, the dose is about 0.01 to 1 
mg/kg, preferably about 0.03 to 0.1 mg/kg. 

The antiarrhythmic agent is in the form of, for example, powders, fine grains, granules, tablets, 
capsules, suppositories or injections. In the formulation, an ordinary carrier is used and an ordinary 
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preparation method is employed. 

An oral solid preparation is prepared by adding an excipient and, if necessary, a binder, disintegrator, 
lubricant, colorant, corrigent, etc. to the active ingredient and 'shaping the mixture into tablets, coated 
tablets, granules, powder or capsules by an ordinary method. 

5 The excipients include, for example, lactose, corn starch, white sugar, glucose, sorbitol, crystalline 
cellulose and silicon dioxide. The binders include, for example, polyvinyl alcohol, polyvinyl ether, ethylcel- 
lulose, methylcellulose, acacia, tragacanth, gelatin, shellac, hydroxypropylcellulose, hydroxypropylstarch 
and polyvinylpyrrolidone. The disintegrators include, for example, starch, agar, gelatin powder, crystalline 
cellulose, calcium carbonate, sodium hydrogencarbonate, calcium citrate, dextrin and pectin. The lubricants 

w include, for example, magnesium stearate, talc, polyethylene glycol, silica and hardened vegetable oils. The 
colorants include those accepted as colorants for medicines. The corrigents include, for example, cocoa 
powder, menthol, aromatic powder, peppermint oil, borneol and cinnamon powder. These tablets and 
granules can be suitably coated with sugar, gelatin, etc. 

In the preparation of the injection, additives such as a pH ajusting agent, buffering agent, stabilizer or 

75 solubilizer are added, if necessary, to the active ingredient and an intravenous injection is prepared 
therefrom by an ordinary method. 

The invention will be explained in more detail below in reference to the compounds (1), (2) and (3).« 

Compound in which W is (1) 

20 ~~ 

The embodiment (1) of the compound of the invention has the generic formula (1-1). 
wherein R 1 represents a lower alkyl group, X represents a group of the formula: -S-, 
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or 
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0 



and R 2 represents a hydrogen atom or a group of the formula: -(CH2) n -Y in which n is an integer of 1 to 5 
and Y is an aryl group or a substituted or unsubstituted pyridyl group. 

In the definition of the compounds of the present invention, the lower alkyl groups R 1 include straight 
chain or branched alkyl groups having 1 to 6 carbon atoms, such as methyl, ethyl, n-propyl, n-butyl, 
45 isopropyl, isobutyl, 1-methylpropyl, tert-butyl, n-pentyl, 1-ethylpropyl, isoamyl and n-hexyl groups, among 
which a methyl group is the most desirable. 
X represents a group of the formula: -S-, 



O O 

-S- or -fi- 
ll 

O 



In the definition of R 2 , n is an integer of 1 to 5, preferably 1 or 2. 
55 In the definition of Y, the aryl group is preferably a phenyl group. The phenyl group may be substituted 
with the above-described lower alkyl groups having 1 to 6 carbon atoms, lower alkoxy groups derived from 
these lower alkyl groups or halogen atoms. The phenyl group may be substituted with 1 to 3 substituents 
which may be either the same or different from one another. Therefore, preferred examples of the aryl 
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groups include substituted or unsubstituted phenethyl and benzyl groups. When Y is a pyridyl group, it is 
represented by the formula: 



10 wherein R 3 represents a hydrogen atom, a lower alkyl, lower alkoxy, cyano or hydroxyl group or a halogen 
atom. The most desirable examples of R 2 include a pyridylmethyl group, a pyridylethyl group and groups in 
which the pyridine ring is substituted with a methyl group such as methylpyridylmethyl and methyl- 
pyridylethyl groups. 

75 Compound in which W is (2) 

The embodiment (2) of the compound of the invention has the generic formula (2-I). 



R'-SOatNH -^-XnCHa^-N-lf (2-1) 

25 

wherein R 1 represents a lower alkyl group, X' represents a group of the formula: 



O OH 

30 l| | 

-C- or -CH-, 



p represents an integer of 1 to 4, 
35 R 12 represents a hydrogen atom or a lower alkyl group, 

Y' represents a group of the formula: -(CH 2 ) m -A in which m is an integer of 1 or 2 and A is a substituted or 
unsubstituted aryl group or pyridyl group, 

or R 12 and Y' may form together a five- or six-membered ring which may be substituted. 

In the definition of R 1 and R 12 , the lower alkyl groups are straight-chain or branched ones having 1 to 6 
40 carbon atoms, such as methyl, ethyl, n-propyl, n-butyl, isopropyl, isobutyl, 1-methylpropyl, tert-butyl, n- 
pentyl, 1-ethylpropyl, isoamyl and n-hexyl groups. 

R 1 is most preferably a methyl group and R 12 is most preferably a methyl or ethyl group. 

In the definition of A, the aryl group is most preferably a substituted or unsubstituted phenyl group. 

The substituents include, for example, the above-mentioned lower alkyl groups having 1 to 6 carbon 
45 atoms, lower alkoxy groups derived from these lower alkyl groups and halogen atoms. The phenyl group 
may.be thus substituted with 1 to 3 substituents which may be either the same or different from one 
another. 

The substituted pyridyl groups are those of the formula: 



50 




55 wherein R 3 represents a lower alkyl, lower alkoxy or cyano group or a halogen atom. The most desirable 
example of the substituted pyridyl groups is a methylpyridyl group. 

R 12 and Y* may form together a five- or six-membered ring which may be substituted. The rings include 
pyrrole and piperidine rings. The most desirable example of them is a group of the formula: 
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Compound in which W is (3) 

The embodiment (3) of the compound of the invention has the generic formula (3-I). 



CH.OH 0 

(3-1) 



wherein FV represents a lower alkyl group and R 22 represents a hydrogen or halogen atom or a lower alkyl, 
lower alkoxy or hydroxyl group. 

20 In the definition of R 1 and R 22 in the general formula (3. 1), the lower alkyl groups are straightchain or 
branched ones having 1 to 6 carbon atoms, such as methyl, ethyl, n-propyl, n-butyl, isopropyl, isobutyl, 1- 
methylpropyl, tert-butyl, n-pentyl, 1-ethylpropyl, isoamyl and n-hexyl groups. The lower alkoxy groups in the 
definition of R 22 include all of lower alkoxy groups derived from the above-mentioned lower alkyl groups. 
The most desirable groups R 1 and R 22 are methyl and ethyl groups, and methoxy and ethoxy groups, 

25 respectively. 

The halogen atoms in the definition of R 22 include chlorine, bromine, iodine and fluorine atoms. 
Methods for preparing the compounds of the invention are described below in reference to the 
compounds (1), (2) and (3). 

30 Preparation of Compound (1) 

The compounds (I) of the present invention can be prepared by various processes. Typical examples of 
them are given below. 

In the following processes, not only the final step of forming the intended product but also preceding 
35 steps involving the starting compounds are also described in order to facilitate the understanding. 

Preparation process A 

When X is a group of the formula, -S-: 

40 

the first step J alkylsulfonylation 

R'SO.NH -(3-S-S -(3-NHS0,R l < ^ > 



45 



50 
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15 



the. second step 



reduction 



R'SOjNH -^-sh 



the third step 



(IV) 



z-O-c-O < V > 

(wherein Z represents a 
leaving group such as a 
halogen, tosyl or mesyl) 



20 



R'so a NH -^-s-Q 1 "" ~C3 (vi) 



25 



30 



35 



40 



the fourth step hydrolysis 



R'SChNH -^3~S--(^H (VII) 



the lifth step 



a Iky 1 at Ion 

2-(CH a ) n-Y 



(wherein Z, Y and n are as 
defined above) 



R'SOaNH ^Jys-Ql-M*)*-* (K) 



45 The first step 

In this step, alkylsulfony! groups are introduced into the aniline derivative (II). 

The aniline derivative (II) is reacted with an alkylsulfonylating agent such as an alkylsulfony! chloride or 
alkylsulfonic anhydride in the presence of a base such as pyridine or triethylamine in an inert solvent such 
50 as DMF, acetonitrile, benzene, dichloromethane, chloroform, tetrahydrofuran or dioxane at a temperature of 
-20 'C to room temperature in an ordinary manner to prepare an alkylsulfonyl anilide (III). 

The second step 

55 In this step, the S-S bond of the alkylsulfonylanilide derivative (III) obtained in the first step is 

reductively broken. 

The bond breakage can be effected by reduction conducted with a combination of a metal such as zinc 
or tin with an acid, with lithium aluminum hydride or sodium borohydride, or in a mixture of triphenyl- 
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phosphine with a hydrous alcohol ,or hydrous dioxane in an ordinary manner. Preferably the thiol derivative 
(IV) is obtained by conducting the reaction in the presence of triphenylphosphine or EDTA as well as acidic 
hydrous methanol or 1N HCl in hydrous methanol or hydrous dioxane at a temperature in the range of 0* C 
to a reflux temperature. 

The third step 

In this step, the thiol derivative (IV) obtained in the second step is coupled with the piperidine derivative 



The thiol derivative (IV) is alkylated with the piperidine derivative (V) in the presence of a base such as 
sodium hydrogencarbonate, potassium carbonate, pyridine or triethylamine in an inert solvent such as DMF, 
DMSO, acetonitrile, benzene, dioxane or tetrahydrofuran at a temperature in the range of room temperature 
to 100°C to prepare a corresponding sulfide derivative (VI). 

The fourth step 

In this step, the amido group of the sulfide derivative (VI) obtained in the third step is hydrolyzed. 

This reaction is conducted in, for example, a dilute aqueous alkali solution or dilute aqueous mineral 
acid solution. In a preferred example, the hydrolysis is conducted in 2 to 6 N hydrochloric acid or 0.5 to 3 N 
aqueous sodium hydroxide solution at a temperature in the range of room temperature to a reflux 
temperature to prepare the amine derivative (VII). 



(1) N-Alkylation of the compound (VII) of the above formula (I) wherein n is 0 and Y is H: 

The compound (VII) obtained in the fourth step is subjected to the condensation reaction with the 
compound (VIII) in an ordinary manner. 

In a preferred process, the reaction is conducted in the presence of a deacidifying agent, such as 
potassium carbonate or sodium carbonate, and potassium iodide, which is unnecessary when Z is iodine, 
in a solvent such as N,N-dimethylformamide, dimethyl sulfoxide, acetonitrile, acetone, butanol, propanol, 
ethanol or methanol at a temperature of about 50 to 120° C to prepare the compound (IX). 

(2) When n is 2 and Y is a group of the formula: 



wherein R 3 is as defined above, in the definition of R 2 , the intended compound can be prepared also by 
a process described below. 

Namely, the above reaction scheme can be represented more specifically as follows for facilitating 
the understanding: 



(V). 



The fifth step 





(vn) 




N 



(X) 



R'SOjNH 




(XI) 
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The unsubstituted or substituted vinylpyridine (X) is reacted with the compound (free base) (VIII) 
obtained in the above-described fourth step or a pharmacologically acceptable acid addition salt thereof 
in a lower alkyl alcohol such as methanol, ethanol or propanol alone or a mixture thereof with water at a 
temperature in the range of room temperature to about 100°C to prepare the intended compound (XI). 
When a free base is used as the starting material, preferred results are obtained by using an acidic 
catalyst such as acetic acid or hydrochloric acid or an alkali metal catalyst such as sodium. 

Preparation process B 

•I Hi I 

When X represents a group of the formula, 



-1- 



Process (1) 





10 



10 



75 
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the sixth sttp | 'oxidation 
0 



! 



R'SO.IH -^3-S-0-(CH a )VY (XD) 



Process (2) 



the seventh " c pJ oxidation 

o o 

R'SO a KH -^3^ S "C N " C ~C3 (M) 

the eighth step j hydrolysis 

0 

R'SO.NH -^3~ S ~O IH (Xff) 

the ninth step | slkylation 
0 

R'SOaNH -^-S-Ql-(CH a )»-Y (Xfl) 



The sixth step 

50 

In this step, the sulfide derivative (IX) obtained in the fifth step is oxidized into the sulfoxide derivative 
(XII). 

The oxidation is conducted in an ordinary manner. For example, the compound (IX) is oxidized with an 
oxidizing agent such as sodium periodate, hydrogen peroxide, peracetic acid or m-chloroperbenzoic acid in 
55 the presence of an excess mineral acid such as hydrochloric acid in a solvent such as methanol, ethanol, 2- 
propanol or water. Preferably the reaction is conducted in the presence of excess hydrochloric acid in 
hydrous methanol at a temperature in the range of 0° C to room temperature. 
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The seventh step 

In this step, the sulfide derivative (VI) obtained in the third step is oxidized to give a sulfoxide derivative 
(XIII). 

5 The intended product (XIII) can be prepared in the same manner as that of the sixth step. In this case, 

no excess acid is necessitated. 

The eighth step 

w The compound (XIII) obtained in the seventh step is hydrolyzed. The intended compound (XIV) of the 
present invention can be obtained by, for example, the same process as that of the fourth step. 

The ninth step 

75 The compound (XIV) obtained in the eighth step is alkylated. The intended compound (XII) of the 
present invention can be obtained by, for example, the same process as that of the fifth step. 

Preparation process C 
20 When X represents a group of the formula, 



25 



30 



35 



40 



45 



50 



55 



0 
II 



R'SO a flH -(3-S-0 , -C "O (VI) 

I 



the tenth step oxidation 



R'SO.NH -0"?i^O* C "O (XV) 



the eleventh a ted hydrolysis 



R'SO.NH-^-SH^H • HC1 (Xfl) 
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the twelfth step 



• alkylation 



5 



0 



10 



R'SOaNH 




(CH a )»-Y 



(JMl) 



75 The tenth step 



In this step, the sulfide derivative (VI) obtained in the third step is oxidized to give the sulfone derivative 



The reaction is conducted by using an oxidizing agent such as hydrogen peroxide, a peracid, e.g. 
20 peracetic acid or m-chlorobenzoic acid, or sodium periodate in a solvent such as methanol, ethanol, 
propanol, dichtoromethane or chloroform at a temperature in the range of room temperature to a reflux 
temperature. Preferably the reaction is conducted in the presence of at least two equivalents of m- 
chlorobenzoic acid in chloroform or dichloromethane at 0°C to room temperature. 

25 The eleventh step 



In this step, the acryl group of the sulfone derivative (XV) obtained in the tenth step is hydrolyzed to 
give the amine derivative (XVI). 

The intended compound (XVI) of the present invention can be obtained by, for example, the same 
30 process as that of the fourth step. 

The twelfth step 

In this step, the amine derivative (XVI) obtained in the eleventh step is N-alkylated. The intended 
35 compound (XVII) of the present invention can be obtained by, for example, the same process as that of the 
fifth step. 

The piperidine derivatives obtained by the present invention are capable of curing arrhythmia by 
prolonging the refractory period by specifically prolonging the duration of the action potential without 
exerting any influence on the conduction rate of the heart muscles. They correspond to the antiarrythmic 
40 agents of Class III of the above-mentioned Vaughan-Williams classification. 

Preparation of Compound (2) 

The compounds (I) of the present invention can be prepared by various processes. Typical examples of 
45 them are given below. 

Preparation process A 



When X is a group of the formula, 

50 



(XV). 




55 



13 



EP 0 304 888 B1 



0 

R'SOsNH -^^-C-(CHa)*-Z 



(fl) 



wherein Z represents a leaving group such as a halogen atom, a methanesulfonyloxy or p-toluenesul- 
fonyloxy group 



w 



the first step 



nh: (no 



75 



20 



R 1 SO a NH ^^-C-(CH a )*-N-Y (IV) 



I 



25 



Preparation process B 

When n in the formula (I) is 2 or 3, the intended compound can be prepared also by the following 
process: 



30 
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45 
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R'SCHH -£3-C-(CH a ) — 



COOH 



(V) 



10 



the second step 



HN 



\ D 1 



(HI) 



15 



20 



R'S.OaNH -^-C-(CH,)— CN-Y (VI) 



I 

R a 



the third step I reduction 



i 



25 



30 



OH 

R'SCNH -^-CH-(CH,)n-N-Y 

R a 

the fourth .step ( oxidation 



(W) 



35 



40 



0 

R'SOaNH -^-C-(CH a ).-H-Y 

R a 



Preparation process C 

45 When R 2 in the formula (I) is not hydrogen but a lower alkyl group, the compound can be prepared also 
by the following process: 



50 



55 
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R'SO.NH -^-c-<CH,)*=7 



COOH 



(V) 



the fifth step | h.I-T (K) 

- 8 0 

R'SO,NH^Q-C-(CH,)^CN-y 



I 



the sixth step | reduction 

OH 

R'SO,NH-^-CH-(CH a )»-N-y 

H 



the seventh step 



(X) 



(XI) 



alkylation 

"•■-2 <X0) 

wherein R represents a lower alkyl 
group corresponding to ln the above 
formula (I) and Z ls „ d . fil J ed ab 



OH 

I'SO.IR -£yCH-(CH,).-„-Y 



the eighth step oxidation 



I 



."•SO.HH-^-C-aHO.-JI-Y 



(XI) 



(Xtf) 
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The first step 

In this step, a known benzoyl derivative (II) or that prepared by a known process is reacted with a 
known amine derivative (III) or that prepared by a known process to obtain an amine derivative (IV) of the 
5 present invention. 

The benzoyl derivative (II) is reacted with the amine derivative (III) in the present of a base in a solvent 
such as dimethylformamide, dimethyl sulfoxide, a lower alkyl alcohol, e.g. methanol, ethanol or propanol, or 
acetone at a reaction temperature of about 50 to 120*C in an ordinary manner to give an intended 
compound (IV). The bases include, for example, potassium carbonate, sodium carbonate, sodium bicar- 
w bonate, sodium ethoxide, sodium methoxide and sodium hydride. 

The second step 



In this step, a known carboxylic acid derivative (V) or that prepared by a known process in subjected to 
75 a condensation reaction with the amine derivative (III) to give an amide derivative (VI). 

An active derivative derived from the carboxylic acid derivative (V), such as an acid halide, acid 
anhydride, mixed acid anhydride, imidazolid [prepared from the carboxylic acid derivative (V) and 1,1- 
carbonyldiimidazole] or active ester [prepared from, for example, the carboxylic acid derivative (V), 
dicyclohexylcarbodiimide and 1 -hydroxybenzotriazole] is reacted with a suitable amine derivative (III) in an 
20 ordinary manner. 

The third step 

In this step, the amine derivative (VI) obtained in the second step is reduced to give an amine derivative 
25 (VII). 

The reduction is conducted in an ordinary manner. Preferably the amide derivative (VI) is reduced with 
a reducing agent such as lithium aluminum hydride or diborane in an inert solvent such as tetrahydrofuran, 
dioxane or ether at a temperature in the range of room temperature to the reflux temperature. 

30 The fourth step 



In this step, the amine derivative (VIII) obtained in the third step is oxidized with a suitable oxidizing 
agent to give an intended compound (VIII) of the present invention. 

The oxidation is conducted preferably with a chromic acid reagent such as Jones reagent or Collins 
35 reagent, Swan oxidizing agent (oxaloyl chloride and dimethyl sulfoxide), dicyclohexylcarbodiimide or diethyl 
azadicarboxylate. 

The fifth step 

40 In this step, the carboxylic acid derivative (V) is condensed with a known primary amine derivative (IX) 
or that prepared by a known process to give an amide derivative (X). The reaction is conducted, for 
example, in the same manner as that of the second step. 

The sixth step 

45 

The reaction is conducted in the same manner as that of the third step. 
The seventh step 

50 In this step, the amine derivative (XI) obtained in the sixth step is N-alkylated to give an amine 
derivative (XIII). 

For example, the compound (XI) is reacted with a compound of the above formula (XII) having a leaving 
group such as a halogen in the presence of a base in a solvent such as dimethylformamide, dimethyl 
sulfoxide, methanol, ethanol or propanol at a reaction temperature of about 50 to 120*C in an ordinary 
55 manner to give the intended compound (XIII). The bases usable in this step include, for example, potassium 
carbonate, sodium carbonate, sodium hydrogencarbonate, sodium ethoxide, sodium methoxide and sodium 
hydride. 
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10 



The eighth step 

In this step, the amine derivative (XIII) obtained in the seventh step is oxidized to give an intended 
benzoyl derivative (XIV) of the present invention. 

The reaction is conducted, for example, in the same manner as that of the fourth step; 

The piperidine derivatives obtained by the present invention are capable of curing arrhythmia by 
prolonging the refractory period by specifically prolonging the duration of the action potential' without 
exerting any influence on the conduction rate of the heart muscles. They correspond to the antiarrythmic 
agents of Class Ml of the above-mentioned Vaughan-Wiiliams classification. 

Preparation of Compound (3) 



75 



20 



The compounds (I) of the present invention can be prepared by various processes. A typical example of 
them is given below. 



o 
II 



R'SCNH -frVC-CHa-Br 




U) 



the first step | reduction 



25 



30 



I 



OH 
I 



R'SO a ?IH -(3-CH-CH a -Hal 



(in) 



wherein Hal represents a halogen atom 



35 



40 



the second step 



alkylation. 



HN 



45 



CHaQH 

I 



R'SCNH -^^CH-N^-C-^-R' ( I ) 



50 



The first step 



In this step, a known ketone derivative (II) is reduced to obtain a corresponding alcohol derivative (III). 
55 The ketone derivative (II) is reduced with a reducing agent such as sodium borohydride or sodium 
cyanoborohydride in a solvent such as methanol, ethanol or propanol at a temperature of -20 * C to room 
temperature in an ordinary manner to give the compound (III). 
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The second step 



In this step, the halide (III) such as bromide obtained in the first step is reacted with a known piperidine 
derivative (IV) or that prepared by a known process to give the intended aminoalkylated compound (I) of the 
5 present invention. 

For example, the compound (IV) is reacted with the halide (III) in the presence of a base in a solvent 
such as dimethylformamide, dimethyl sulfoxide, a lower alkyl alcohol such as methanol, ethanol or propanol, 
or acetone at a reaction temperature of about 50 to 12CKC in an ordinary manner to give the intended 
compound (I). The bases include, for example, potassium carbonate, sodium carbonate, sodium hydrogen- 
io carbonate, sodium ethoxide, sodium methoxide and sodium hydride. 

The piperidine derivatives obtained by the present invention are capable of curing arrhythmia by 
prolonging the refractory period by specifically prolonging the duration of action potential without exerting 
any influence on the conduction rate of the heart muscles. They correspond to the antiarrythmic agents of 
Class III of the above-mentioned Vaughan-Williams classification. 

75 

, Experimental Example 1 • 

Effects on the action potential duration in the isolated myocardium of guinea-pigs 



20 Right ventricular papillary muscles were isolated from male guinea-pigs of Hartley strain weighing 300 
to 400 g and fixed at the bottom of an acrylic bath with pins. They were perfused with Tyrode solution kept 
at 37 'C and saturated with a mixture of 95% 0 2 and 5% C0 2 . The muscles were stimulated at 1 Hz with 
rectangular pulses of 1 msec duration and supramaximal voltage. Action potentials were recorded using 
conventional glass microelectrodes filled with 3 M KCI. The duration of the action potential and the 

25 maximum velocity of the upstroke of the action potential (Vmax) were determined. Each of the test 
compounds was included in Tyrode solution at 10" 6 or 10~ 5 M and perfused. The effects of the 10~ 6 M 
solution was observed for the first 10 min, then those of the 10 -5 M solution were observed for another 10 
min. 

The results are shown in Table 1. The test compounds shown in Example 1 were as follows. Sotalol, a 
30 beta-adrenoceptor antagonist was employed as the reference drug because this compound is known to 
prolong the duration of the myocardial action potential. 

Test on the compound (1) and results 

35 Compound A: 4-(4-methylsulfonylaminophenylthio)-1-[2-(3-pyridyl)ethyl]piperidine 



(CH,S0,NH -(3-S-C)l-CH a CH a - , 0) 



Compound B: 4-(4-methylsulfonylaminophenylsulfinyl)-1 -[2-(3-pyridylmethyl]piperidine 

45 

o 

(jIH 3 SO a NH -£^-S-^N-CH a CH a -^3) 



It is apparent from the results of the above-described experiments that the compounds of the present 
55 invention have an excellent antiarrhythmic effects. 

Acute toxicity tests of typical compounds (the above-mentioned compounds A and B) of the present 
invention were conducted by applying them to male ddy mice weighing 20 to 30 g by intravenous injection. 
They showed an LD50 of 180 to 400 mg/kg. 
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Test on the compound (2) and results 
Compound A: Compound prepared in Example 1 : 
5 N-[4-{N-methyl-(6-methyl-2-pyridyl)ethylamino}acetylphenyl]methanesulfonamide dioxalate: 

0 

(cH 3 SO a MH -Q-CCH^NCH.CH.-^^ / -2(C00H)a) 

75 Compound B: Compound prepared in Example 2: 

N-[4-[3-{N-methyl-(6-methyl-2-pyridyl)ethylamino}propionyl]phenyl]methanesulfonamide dioxalate: 

20 jj 

(j:H,S0,NH -^^-CCH a CH a NCH a CH a -^3 -2(C00H)a^ 



25 



30 



CH* CH, 

Compound C: Compound prepared in Example 4: 

N-[4-[4-{N-methyl-2-(6-methyl-2-pyridyl)ethylamino}butyryl]phenyl]methanesulfonamide dioxalate: 

0 £Hv 

II 



(j:H 3 SO a XH -^^-CCH a CH a CH a NCH a CH a -^J -2(C00H) a ) 



I 

CH, 



40 

Compound D: Compound prepared in Example 5: 

N-[4-[4-(N-ethyl-2-(6-methyl-2-pyridyl)-ethylamino}butyryl]phenyl}methanesulfona dioxalate: 

« 0 CH 3 . 

^CH 3 S0,NH -^-CCHaCH.CH.NCH.CH, ■ 2(C00H) 3 ) 



50 



I 

Bt 



Compound E: Compound prepared in Example 6: 
56 N-[4-[5-{N-methyl-2-(6-met^ dioxalate: 



20 
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(cHaSOaNH -^^-CCH a CH a CH J CH 3 NCH a CH J -^3 * 2 (COOH) 



CH 3 CH, 



10 

It is apparent from the results of the above-described experiments that the compounds of the present 
invention have an excellent antiarrhythmic effects. 

Acute toxicity tests of typical compounds (the above-mentioned compounds A to E) of the present 
invention were conducted by applying them to male ddy mice weighing 20 to 30 g by intravenous injection. 
75 They showed an LD50 of 180 to 400 mg/kg. 

Test on the compound (3) and results 

Compound A: Compound prepared in Example 1: 

N-[4-[2-hydroxy-1-{4-(4-fluorobenzoyl) piperidyl}ethyl]phenyl]methanesulfonamtde hydrochloride 



20 



30 



35 



40 



CH a 0 H 
I 



(cH 3 S0,NH 

Compound. B: Compound prepared in Example 4: 

N-[4-[2-hydroxy-1-{4-(4-chlorobenzoyl) piperidyl}ethyl]phenyl]methanesulfonamide 

CH 2 0H Q 
• (cH 3 S0,NH -«(3~"~O" C 0 



It is apparent from the results of the above-described experiments that the compounds of the present 
invention have an excellent antiarrhythmic effects. 
45 Acute toxicity tests of typical compounds (the above-mentioned compounds A and B) of the present 
invention were conducted by applying them to male ddy mice weighing 20 to 30 g by intravenous injection. 
They showed an LD50 of 180 to 400 mg/kg. 

Results are shown below in terms of APD90 prolongation (%) and V max inhibition (%). 

50 



55 
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Table 1 



5 


fpcf 




1 A ^ u 




10~ 5 M 




c oin do 1 1 n 




APD 90 


V 

max 


apd; : 

90 


V 
max 




compound 


(1) 










10 




A 


11 


0 


20 


0 






B 


14 


0 


40 


0 




compound 


(2) 














A 


12 


0 


16 


0 






B 


18 


0 


19 


0 


15 




C 


17 


0 


31 


0 






D 


17 


0 


31 


0 






E 


14 


0 


27 


0 




compound 


(3) 














A 


*16 


0 


25 


0 


20 




B 


1 3 


o 


11 


o 




Sotalol 


0 


0 


7 


0 



The invention will be illustrated below in reference to examples. They are disclosed on the compounds 
25 (1), (2) and (3). 

Compound (1) 

Example 1 



30 



(1) Preparation of N-benzoyl-4-hydroxypiperidine 



35 



40 



HN 



OH 



CI 




O-8-0-" 



45 

A solution of 73.1 g (520 mmol) of benzoyl chloride in 70 ml of dichloromethane was added dropwise 
to a solution of 50.0 g (495 mmol) of 4-hydroxypiperidine and 260 mt of pyridine in 260 ml of 
dichloromethane at 0 to 15* C. The mixture was stirred at room temperature for 3 h and white crystals 
(pyridine hydrochloride) thus precipitated were filtered out. The filtrate was concentrated and a remaining oil 
was purified by silica gel column chromatography (CHCJt 3 :CH 3 OH =95:5) to give 79.8 g (yield- 79%) of the 
intended compound: 

• 1 H-NMR(90MHz, CDCI 3 ) 5 ; 

1.20~2.05(4H, m), 2.80~4.30<4H, m), 3.82(1 H, septet like, J = 4Hz), 7.24(5H, s) 

55 ( 2 ) Preparation of N-benzoyl-4-piperidinemethanesulfonate 



50 
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OH 



CH 3 S0 3 G1/(CH 3 GH,) 3 N 



0 



0 

II 



il 

S-CH, 
II 



10 



15 



20 



25 



30 



35 



40 



45 



50 



A solution of 53.7 g (467 mmol) of methylsulfonyl chloride in 30 mi of dichloromethane was added 
dropwise to a solution of 79.8 g (389 mmol) of N-benzoyl-4-hydroxypiperidine obtained in the above step (1) 
and 47.2 g (467 mmol) of triethylamine in 600 ml of dichloromethane at a temperature of -10 to 10' C. The 
mixture was stirred at room temperature for 3 h and washed with water and then with a saturated aqueous 
common salt solution. The organic layer was concentrated to give 102.2 g (yield: 98%) of the intended 
compound in the form of a colorless oil. 
• 1 H-NMR(90MHz, CDCI 3 ) 5; 

1.60~2.20(4H, m), 3.02(3H, s), 3.20- 4.00(4H, m), 4.91 (1H, m), 7.33(5H, s) 

(3) Preparation of N-benzoyl-4-bromopiperidine 



A solution of 13.8 g (159 mmol) of lithium bromide in 150 ml of dimethylformamide was added to a 
solution of 34.5 g (112 mmol) of N-benzoyl-4-piperidine methanesulfonate obtained in the above step (2) in 
100 ml of dimethylformamide (DMF) and the mixture was stirred at 90° C for 6 h. The mixture was 
concentrated and water was added to the residue. After extraction with ethyl acetate, the organic layer was 
concentrated and the residue was purified by silica gel column chromatography to give 16.5 g (yield: 50%) 
of the intended compound in the form of a light brown oil. 
• 1 H-NMR(90MHz, CDCI3) 5 ; 

1.80~2.36(4H, m), 3.28~4.20(4H, m), 4.41 (1H, m), 7.36(5H, s) 

(4) Preparation of 4-methanesulfonylaminophenyl disulfide 





23 
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H*N -Q-s-S hQ-NH 



CH3SQ2CI 



o ■ 

CH,S0,NH -^^-S-S -^^-NHSOaCH: 



A solution of 22.8 g (199 mmol) of methylsulfonyl chloride in 40 ml of chloroform was added dropwise 
75 to a solution of 20.0 g (80.7 mmol) of 4-aminophenyl disulfide and 40 mi of pyridine in 160 ml of 
chloroform at -10 to O'C. The mixture was stirred at 0° C for 2 h. 80 ml of water was added thereto and 
the mixture was vigorously stirred. Crystals thus precipitated were collected by filtration to give 32.2 g 
(yield: 99%) of the intended compound in the form of light red crystals. 
• MP. (-C): 211 ~ 212 
20 • 1 H-NMR(90MHz, DMSO-de) 5 ; 

2.98 (6H, s), 7.10(4H, d, J = 8Hz), 7.40 (4H, d, J = 8Hz) 

(5) Preparation of 4-methylsulfonylaminothiophenol 



CH,SO a NH -^^-S-S -£^-NHSQ 2 CH 3 



P(C«Hs)». EOTA 



H a 0-HCl 



CHaSOaNH-f VSH 



52.9 g (203 mmol) of triphenylphosphine was added to a solution of 41.0 g (102 mmol) of 4- 
methanesulfonylaminophenyl disulfide obtained in the above step (4), 3.83 g (13.1 mmol) of 
ethylenediaminetetraacetic acid (EDTA) and 20 ml of 1 N hydrochloric acid in a mixture of 400 mi of 
40 dioxane with 400 mt of water. The mixture thus obtained was stirred at room temperature for 12 h. After 
extraction with ethyl acetate, the organic layer was adjusted to a pH of about 1 1 with a 1 N aqueous sodium 
hydroxide solution. After extraction with water, the aqueous layer was washed with a small amount of ether. 
1 N hydrochloric acid was added thereto at 0*C to adjust the pH to about 3. White crystals thus 
precipitated were collected by filtration to give 40.7 g (yield: 99%) of the intended compound. 
45 • MP. CO: 181 ~ 182 

• 1 H-NMR(90MHz, DMSO-ds) 5 ; 

2.98(3H, s), 7.09(2H, d, J = 8Hz), 7.39 (2H, d, J = 8Hz) 



(6) Preparation of N-benzoyl-4-(4-methylsulfonylaminophenylthio)piperidine 



50 



55 
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CHaSOaNH 



SH 



10 



KaCOa. KI/DMF 



CH 3 SO a NH -^3~ S "0'" C ~£3 



75 



20 



25 



A solution of 5.60 g (27.6 mmol) of 4-methylsulfonylaminothiophenol obtained in the above step (5) and 
7!61 g (55.2 mmol) of potassium carbonate in 100 ml of dimethylformamide was stirred at room 
temperature for 10 min. 7.40 g (27.6 mmol) of N-benzoyl-4-bromopiperidine prepared in the above step (3) 
and 9.22 g (55.2 mmol) of potassium iodide were added to the solution and the mixture was stirred at 90 °C 
for 1.5 h. The mixture was filtered. The filtrate was concentrated and the residue was purified by silica gel 
column chromatography (CHCl 3 :CH 3 OH = 98:2). The fraction of the intended compound was concentrated 
to give 8.80 g (yield: 80%) of the compound in the form of white crystals. 

• MP. CO; 184- 185 

• 1 H-NMR(90MHz, CDCb) 5 ; 

1. 40-2.1 0(4H, m), 2.99(3H, s), 2.90- 4.10(5H, m), 7.22(2H, d, J = 8Hz), 7.36 (5H, s), 7.36(2H t d, 
J = 8Hz) 



(7) Preparation of 4-(4-methylsulfonylaminophenylthio) piperidine hydrochloride 



30 



35 



40 



CHaSOaNH -{3~ S ~CX C "O 



i ) IN NaOH 
ii) IN HC1 



CHaSOaNH -Q-S-C^NH ' HCI 



45 



50 



55 



88 ml of a solution of 8.60 g (21.5 mmol) of N-benzoyl-4-(4-methylsulfonylaminophenylthio)piperidine 
obtained in the above step (6) in a 1 N aqueous sodium hydroxide solution was refluxed for 6 h. The 
reaction solution was cooled. 120 ml of 1 N hydrochloric acid was added thereto to acidify the solution to 
thereby form white crystals. The crystals were collected by filtration and washed with ethanol to give 6.11 g 
(yield: 88%) of the intended compound. 

• MASS; (FAB) 287(Mhf ) 

• Elementary analysis: 





C 


H 


N 


Calculated (%) 
Found (%) 


44.69 
44.69 


5.94 
5.76 


8.69 
8.67 



1 H-NMR(90MHz, DMSO-d 6 ) 5 ; 

1.60-2.20(4H, m), 2.70~3.50(5H, m), 3.00(3H, s), 7.17(21-1, d, J = 8Hz), 7.40 (2H, d, J : 
br) 



8Hz), 9.40(2H, 



25 



EP 0 304 888 B1 



(8) Prepara tion of 4-(4-methylsulfony laminopheny lthio)-1 -[2-(3-pyridyl)ethyl]piperidine 

-CH,CH a Cl • HC1 



CH,SO«NH-Q-S-^HH • HC1 



NaHCOs. Kl 
DMF 



CH 



,SO,HH-Q-S-^JI-CH,CH a -tQ 



A solution of 4.00 g (12.4 mmol) of 4-(4-methylsulfonylaminophenylthio)piperidine hydrochloride ob- 
tained in the above step (7) and 4.17 g (49.6 mmol) of sodium • hydrogencarbonate in 40 ml of 
dimethylformamide was stirred at 85 °C for 40 min. 4.12 g (24.8 mmol) of potassium iodide and 2.43 g (13.6 
mmol) of 2-(3-pyridyl)ethyl chloride hydrochloride prepared by an ordinary method were added to the 
solution. The mixture was stirred at 85 *C for 1.5 h. The reaction mixture was filtered. The filtrate was 
concentrated to give a residue, which was purified by silica gel column chromatography 
(CHCl 3 :CH 3 OH:NH40H =97:3:0.3). The fraction containing the intended compound was concentrated to 
give a solid residue, which was recrystallized from ethyl acetate to give 1.82 g (yield: 38%) of the intended 
compound in the form of white crystals. 

• M.P. (°C); 126 ~ 129 

• MASS; m/e (El) 391 (M*), 299(base), 97 

• Elementary analysis for C19H25N3O2S2 •0.5H 2 O: 





C 


H 


N 


Calculated (%) 
Found (%) 


56.97 
56.97 


6.54 
6.40 


10.49 
10.40 



• 1 H-NMR(90MHz, CDCI3) 5 ; 

1.50~2.40(4H, m), 2.40~3.20(5H, m), 3.03(3H, s), 7.08~7.24(3H, m), 7.40 (2H, d, J = 8Hz), 7.52(1 H, 
brd, J = 8Hz), 8.44(2H, m) 

Example 2 

1 -[2-(3,4-Dimethoxphenyl)ethyl]-4-(4-methylsulfonylaminophenylthio)piperidine 



CH 



,S0,NH ^^-S-<^N-CHaCH, -hQ^QCH: 

0CH 3 



The same procedure as that of Example 1 (1) to (8) was repeated except that 2-(3-pyridyl)ethyl chloride 
hydrochloride was replaced with 3,4-dimethoxyphenethyl chloride to prepare the intended compound. 

• M.P. CC); 104 ~ 106 

• MASS: (FD) 450(M + ), 372, 203 

• Elementary analysis for C22H30N2O4S2: 



26 




EP 0 304 888 B1 





C. 


H 


N 


Calculated (%) ' 
Found (%) 


58.64 
58.87 


6.71 
6.69 


6.22 
6.16 



• 1 H-NMR(90MHz, CDCI 3 ) 5 ; 

1.50~2.30(4H, m), 2.40~3.20(9H, m), 3.01 (3H, s), 3.84(6H, s), 6.74(3H, m), 7.13(2H, d, J = 8Hz), 7.40- 
(2H, d, J = 8Hz) 

Example 3 

4-(4-Methylsulfonylaminophenylsulfinyl)-1-[2-(3-pyridyl)ethyl]piperidine 

NalO, 



CH 3 0H-HC1 



0 

CH 3 S0 3 NH -^J-S-^H-CH.CH, 



A mixture of 0.50 g (1.28 mmol) of 4-(4-methylsulfonylaminophenylthio)-1-[2-(3-pyridyl)ethyl]piperidine l 
0.33 g (1.53 mmol) of sodium periodate, 5 ml of 1 N hydrochloric acid and 5 mt of methanol was stirred at 
room temperature for 1 h. About 5 ml of a 1 N sodium hydroxide solution was added thereto to adjust the 
pH to about 7. After extraction with chloroform, the organic layer was concentrated and the residue was 
purified by silica gel column chromatography (CHCl 3 :CH 3 OH: NH 4 OH = 95:5:0.5). The fraction containing 
the intended compound was concentrated to give a solid residue, which was recrystallized from ethyl 
acetate to give a 0.34 g (yield: 64%) of the compound. 

• M.P. CO; 158 - 159 

• MASS; m/e (FAB) 408(MH* ), 392 

• Elementary analysis for C19H25N3O3S2: 





C 


H 


N 


Calculated (%) 
Found (%) 


56.00 
55:98 


6.18 
6.18 


10.31 
10.27 



• 1 H-NMR(90MHz, CDCI3) 5 ; 

1.56~2.30(6H, m), 2.40~3.20(7H, m), 3.07(3H, s), 7.40(1 H, dd, J=8Hz, 5Hz), 7.30 ~7.68(5H, m), 8.44- 
(2H, m) 

Example 4 

1-[2-(3,4-Dimethoxyphenyl)ethyl]-4-(4-emthylsulfonylaminophenylsulfinyl)piperidine 

0 

CH 3 S0,NH -^-S-<QN-CH 3 CHa ^Q-QCH 3 
~ ~~ OCHo 



CH.SO.RH -Q-S -Ql-CH,CH. -f% 
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The same procedure as that of Example .3 was repeated except that 1-[2-(3.4-dimethoxyphenyl)ethyl]-4- 
(4-methylsulfonylaminophenylthio)piperidine was used to prepare the intended compound/ 

• M.P.('C); 128- 130 

• MASS; m/e (FAB) 467(MH + ), 451 , 248 

• Elementary analysis for C22H30N2O5S2: 







C 


H 


N 




Calculated (%) 


56.63 


6.48 


6.00 


10 


Found (%) 


56.75 


6.46 


5.98 



75 



20 



25 



. 1 H-NMR(90MHz, CDCI3) 5 ; oli % , co 

1.58~2.30(6H, m), 2.45~3.20(7H, m), 3.07(3H, s), 3.84(6H, s). 6.72(3H, m), 7.34(2H, d, J = 8Hz), 7.58- 

(2H, d,J = 8Hz) 
Example 5 

4-(4-Methylsulfonylaminophenylsulfonyl)piperidine hydrochloride 



CH 



j )m-chloroperbenzoic acid 



.soj«--0-s-C»-c-0 „ 



) NaOH aq in 
iii) HC1 aq in 



30 



CH,S0,NH^3~ S ~"O ,H " HC1 



35 



40 



45 



50 



(1) i-Benzoyl-4-(4-methylsulfonylam»nophenylsulfonyl)piperidine 

8 18 g (40 3 mmol) of m-chloroperbenzoic acid was added in portions to a solution of 7.00 g (17.5 
mmol) of 1-benzoyl-4-(4-methylsulfonylaminothio)peperidine in 100 ml of dichloromethane and the mixture 
was stirred at room temperature for 1 h. 20 ml of a 10% aqueous sodium thiosulfate solution was added 
thereto and the mixture was stirred. Crystals thus precipitated were collected by filtration and washed with 
water to give the intended compound in the form of white crystals. 

(2) 4-(4-Methylsulfonylaminophenylsulfonyl)piperidine hydrochloride 

The same procedure as that of Example l-(7) was repeated except that l-benzoyl-4-(4-methylsul- 
fonylaminophenylsulfonyl)piperidine obtained in the above step (1) was used to give the intended compound 
in the form of white crystals. 

• M.P.(°C); ca. 273 (dec.) 

• MASS; m/e (FAB) 319(MH + ), 277, 201 (base) 

• Elementary analysis for C1 2 Hi s N2 O* S2 * HC i : 



55 
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C 


H 


N 


Calculated (%) 
Found (%) 


40.65 
40.62 


5.40 
5.27 


7.90 
7.86 



• 1 H-NMR(90MHz, DMSO-d 6 ) 5 ; 

1.40~2.20(4H, m), 2.60~3.70(5H, m), 3.18(3H, s), 7.42(2H, d, J = 8Hz), 7.76 (2H, d, J=8Hz), 9.70(2H, 
br) 

Example 6 

1-[2-(6-Methyl-2-pyridyl)ethyl]-4-(4-methylsulto^ 



CH,SO a NH-/VsH( NH-HC1 —7— > 

0 CH,OH-H a O 



CH 



.so.hh-^-s-Qh-ch,ch,-/3 



CH, 



0.60 g (1.86 mmol) of 4-(4-methylsulfonylaminophenylsulfonyl)piperidine hydrochloride obtained in 
Example 5, 0.44 g (3.72 mmol) of 6-methyl-2-vinylpyridine and 0.31 g of sodium acetate were suspended in 
10 ml of a mixture of methanol with water (1:1) and the suspension was refluxed for 2 h. The reaction liquid 
was filtered and the filtrate was concentrated to give a residue. After extraction with dichloromethane 
followed by washing with water, the organic layer was concentrated to precipitate white crystals. The 
crystals were collected by filtration and recrystallized from ethyl acetate to give 0.52 g (yield: 64%) of the 
intended compound. 

• M.P.(*C); 199 - 200 

• MASS: m/e (FAB) 438(MH + ), 360, 331 , 277 

• Elementary analysis for C20H27N3O4S2 # 0.5H 2 O: 





C 


H 


N 


Calculated (%) 
Found (%) 


53.79 
53.79 


6.32 
5.95 


9.41 
9.33 



• 1 H-NMR(90MHz, DMSO-d 6 )5 ; 

1 .40~2.40(6H, m), 2.40~3.50(7H,m), 2.40(3H, s), 3.16(3H, s), 7.03(2H, d, J = 7 Hz), 7.40(2H, d, 
J = 8Hz), 7.54(1 H, t, J = 7Hz), 7.78(2H, d, J = 8Hz) 

Example 7 

1-[2-(2-Chloro-4,5-dimethoxypehnyl)ethyl]-4-(4-methylsulfonylaminophenylsulfonyl)piperidine 



29 
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CH 3 SO,NH-Q-S-^N-CH 2 CH 2 -Q-OCH 



m-chloroper- 
benzoic acid 



>=< HCl-EtOH 
OCH 3 



CI 



0 ~* ~^OCH 3 



0.61 g (3.0 mmol) of m-chloroperbenzoic acid was added to a mixture of 0.54 g (1.20 mmol) of 1-[2- 
(3,4-dimethoxyphenyl)ethyl3-4-(4-methylsu!fonylaminophenyithio)piperidt 0.85 ml of 8 N hydrochloric 
acid/ethanol and 15 ml of ethanol and the mixture thus obtained was stirred at room temperature for 1 h. 5 
ml of a 10% aqueous sodium thiosulfate solution was added thereto and the mixture was made alkaline 
with an aqueous sodium hydrogencarbonate solution. After extraction with dichloromethane, the organic 
layer was concentrated and the residue was purified by silica gel column chromatography. A fraction 
containing the intended compound was concentrated and the solid residue were recrystallized from ethyl 
acetate to give 0.34 g (yield: 55%) of the intended compound in the form of white crystals. 

• M.P.(°C); 162 - 164 

• MASS; m/e (FD) 518(MH + ) 

(FAB) 520(12), 519(46), 518(28), 517(M + , base) 

• Elementary analysis for C22H 2 9Cl N 2 OeS2: 





C 


H 


N 


Calculated (%) 
Found (%) 


51.10 
50.75 


5.65 
5.68 


5.42 
5.07 



• 1 H-NMR(90MHz, CDCI 3 -CD 3 OD) 8 ; 

1.60~2.40(6H, m), 2.40~4.20(7H, m), 3.08(3H, s), 3.80(6H, s), 6.66(1 H, s), 6.77(1 H, s), 7.32(2H, d, 
J = 8Hz), 7.74(2H, d, J = 8Hz) 



Examples 8 and 9 



The same procedure as that of Example 1-(8) was repeated except that 4-(4-methylsul- 
fonylaminophenylthio)piperidine hydrochloride was replaced with 4-(4-methylsulfonylaminophenylsulfonyl)- 
piperidine hydrochloride to give the compounds shown below. 

Example 8 

4-(4-Methylsulfonylaminophenylsulfonyl)-1-[2-(3-pyridyl)ethyl]piperidine 

0 _ 

CH.SO.HH-^-S-C»-CH.CH, 
0 




• M.P.('C); 169-171 

• MASS; m/e (FAB) 424(MH*), 31 1 , 277 201 (base) 
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• Elementary analysis for Ci 9 H 2 s N 3 O4 S2 : 







C 


H 


N 


5 


Calculated (%) 


53.88 


5.95 


9.92 




Found (%) 


53.93 


5.79 


9.87 



70 



75 



20 



• 1 H-NMR(90MHz, DMSO-ds) 5 ; 

1.40~2.20(4H, m), 2.40~3.40(9H, m), 3.15(3H, s), 7.28(1 H, m), 7.38(2H, d, J = 8 Hz), 7.61 (1H, dt, 
J = 7Hz, 1Hz), 7.77(2H, d, J = 8Hz), 8.37(2H, m) 

Example 9 

1-[2-(3,4-Dimethoxyphenyl)ethyl3*4-(4-methylsulfonylaminophenylsulfonyl)piperidine 

0 

CH,SO a NH -Q-S-<^N-CH 3 CH a -Q-OCH, 
0 - ^OCHo 



25 



• M.P.(-C); 151-152 

• MASS; m/e (FAB) 483(MH + ), 405, 331 , 246 

• Elementary analysis for C22H30N2OBS2: 







C 


H 


N 


30 


Calculated (%) 


54.75 


6.27 


5.80 




Found (%) 


54.78 


6.22 


5.77 



• 1 H-NMR(90MHz, DMSO-de) 5 ; 
35 1.30~2.10(4H, m), 2.20~3.30(9H, m), 3.14(3H, s), 3.69(6H, s), 6.57~6.79(3H, m), 7.38(2H, d, J = 8Hz), 

7.77(2H, d, J = 8Hz) 

Compound (2) 

40 Example 1 

N-[4-[N-Methyl-(6-methyl-2-pyridyl)ethylamino]acetylphenyl]methanesulfonamide dioxalate 
(1) Preparation of N-methyl-N-benzyl(6-methyl-2-pyridy1)ethylamine 



45 



50 



55 



CHaNHCH, 



Cl 



X) 



Cl. 



CH,-^ 5 N'^CH=CH a 



CH,NCH 3 CH 3 -"^N^CH 3 



0.5 ml of glacial acetic acid was added to a solution of 10.0 g (84.0 mmol) of 6-methyl-2-vinylpyridine 
and 10.2 g (84 mmol) of N-methylbenzylamine in 100 ml of a mixture of methanol with water (1:1) and the 
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mixture thus obtained was refluxed for 8 h. The mixture was concentrated and the residue was purified by 
silica gel column chromatography (chloroform/methanol/aqueous ammonia = 97:3:0.3). A fraction containing 
the intended compound was concentrated to give the compound in the form of an oil. 
• 1 H-NMR(90MHz, CDCI 3 ) S ; 

2.27<3H, s), 2.51<3H, s), 2.64-3.12 (4H, m), 5.55(2H, s), 6.94(2H, d, J = 8Hz), 7.25(5H, s), 7.46(1H, t, 

J = 8Hz) 



(2) Preparation of N-methyl-(6-methyl-2-pyridyl)ethylamine: 

N-Methyl-N-benzyl-[(6-methyl-2-pyridyl)ethyl]amine obtained in the above step (1) was dissolved in a 
mixture of 200 ml of methanol with 17.21 of concentrated hydrochloric acid. 2.0 g of hydrous 
palladium/carbon (10 %) was added to the solution and the catalytic reduction was conducted at 50 *C in an 
atmosphere of 1-atm hydrogen for 6 h. The catalyst was removed by filtration and the filtrate was 
completely concentrated. 200 ml of acetonitrile was added to the residue. 20 ml of water was added 
thereto under violent stirring and then excess powdery sodium hydrogencarbonate was added to the 
mixture. The mixture was violently stirred for 1 h and then filtered. The filtrate was concentrated. Hot 
acetonitrile was added to the residue. An insoluble inorganic salt was removed by filtration and the filtrate 
was again concentrated to give 11.2 g (yield : 87 % based on 6-methyl-2-vinylpyridine) of the substantially 
pure intended compound in the form of crystals. 

• MP. CO ; 88 - 90 

• 1 H-NMR(90MHz, CDCI3) 5 ; 

2.52(6H, s), 3.03(3H, s), 6.98(2H, d, J= 8Hz), 7.48(1 H, t, J = 8Hz) 

(3) Preparation of N-[4-[N-methyl-(6-methyl-2-pyridyl)ethylamino]acetylphenyl3methanesulfonamide dioxalate 

CHa'^^N CHaCHaNH 



CHaSOaNH -^-CCHaBr 



NaHCOa 
ii) (COOH)a 



0 



CHaSOaNH -^^-CCHjNCHaCHj H CHs • 2 (COOH) 

CHa 



0.35 g (1.73 mmol) of N-[4-(2-bromoacetyl)phenyl]methanesulfonamide was added to a suspension of 
0.26 g (1.73 mmol) of N-methyl-(6-methy1-2-pyridyl)ethylamine obtained in the above step (2) and 0.44 g 
(5.20 mmol) of sodium hydrogencarbonate in 10 ml of dimethylformamide. The mixture was stirred at room 
temperature for 5 h. The mixture was filtered. The filtrate was concentrated and the residue was purified by 
silica gel column chromatography (chloroform/methanol/aqueous ammonia = 97:3:0.3). A fraction containing 
the intended compound was concentrated. 0.18 g (yield: 29 %) of the residue was dissolved in ethanol. A 
solution of 0.09 g of oxalic acid in methanol was added to the solution to give the intended compound in the 
form of white crystals. 

• M.P. CO ; 122 - 123 

• m/e (FAB) ; 362 (MH + ) 

• Elementary analysis for 
Ci 8 H 2 3N 3 0 3 S • 2(COOH) 2 • 1.5H 2 0: 
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C, 


H 


N 


Calculated (%) 
Found (%) 


46.48 
46.49 


5.31 : 
4.92 


7.39 
7.27 



1 H-NMR(90MHz, DMSO-d G ) 8 ; 

2.46(3H, s), 2.91 (3H, s), 3.14(3H, s). 3.00~3.66<4H, m), 4.93(2H, s), 7.15 (2H, d, J = 8Hz), 7.33(2H, d, 
J = 8Hz), 7.66 (1 H, t, J = 8Hz), 7.96(2H, d, J = 8Hz) * * . 

Example 2 

N-[4-[3-[N-Methyl-(6-methyl-2-pyridyl)ethylamino]propionyl]phenyl]methanesul^^ dioxalate 



CHaSO 



aNH-^ 



CCHaCHaBr 



CH : 

l) JL 1 



NaHC0.3. KI 
ii) (COOH), 



0 
II 



Cl, 



CHaSOaNH -^^-CCHaCHaNCHaCHa^N^CHa ■ 2 (COOH) a 

• CHa 



2.04 g (6.67 mmol) of N-[4-(3-bromopropionyl)phenyl]methanesu!fonamide, 1.00 g (6.67 mmol) of N- 
methyl-(6-methyl-2-pyridyl)ethylannine obtained in Example 1-(2) and 1.68 g (20.0 mmol) of sodium 
hydrogencarbonate were added to a solution of 2.12 g (6.54 mmol) of potassium iodide in 10 ml of 
dimethylformamide and the mixture was stirred at room temperature for 4 h. The mixture was filtered. The 
filtrate was concentrated and the residue was purified by silica gel column chromatography 
(chloroform/methanol/aqueous ammonia = 97:3:0.3). A fraction containing the intended compound was 
concentrated to give 1.21 g of a residue. A solution of 2 equivalents of oxalic acid in methanol was added to 
the residue. After recrystallization from ethanol/methanol, 0.90 g (yield: 32 %) of the intended compound 
was obtained in the form of white crystals. 

• M.P. CO ; 142- 144 

• m/e (FAB) ; 376 (MH + ), 163 

• Elementary analysis for 
Ci 9 H 2 5N 3 03S • 2(COOH)2: • 





C 


H 


N 


Calculated (%) 
Found (%) 


49.72 
49.72 


5.26 
5.24 


7.56 
7.36 



• 1 H-NMR(90MHz t DMSO-d 6 ) 6; 

2.46(3H, s), 2.80~3.70(8H, m), 3.13(3H, s), 7.15(2H, brd, J = 8Hz), 7.33(2H, d, J = 8 Hz), 7.67(1 H, t, 
J = 8Hz), 8.00(2H, d, J = 8Hz) 

Example 3 

N-[4'[1-Hydroxy-4-[2>(6-methyl-2-pyridyl)ethylamino]butyl]phenyl]methanesulfonamide oxalate 
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(1) Preparation of N-[2-(6-methyl-2-pyridyl)ethyl]phthalimide 




HN 




0 



CH, 



CHsCHaOH 



PPh 3 , DEAD 



CH 3 




0 



45.6 g (262 mmol) of diethyl azadicarboxylate (DEAD) was added dropwise to a solution of 30.0 g (219 
mmol) of 2-(6-methyl-2-pyridyl)ethanol, 38.6 g (262 mmol) of phthalimide and 68.6 g (262 mmol) of 
triphenylphosphine in 300 mi of tetrahydrofuran at a temperature of 15 to 25 °C. The mixture was stirred 
overnight. Water was added to the mixture. After extraction with ethyl acetate, the organic layer was washed 
with water. After extraction with 2 N hydrochloric acid, a 3 N sodium hydroxide solution was added to the 
aqueous layer at 0°C to make it alkaline. White crystals thus formed were collected by filtration to give 
39.04 g (yield: 67 %) of the intended compound. 

• M.P. (°C) ; 81 - 83 

• 1 H-NMR(90MHz, CDCI 3 ) 5 ; 

2.42(3H, s), 3.11(2H, t, J=7Hz), 4.06 (2H, t, J = 7Hz), 6.95(2H, d. J=8Hz), 7.45 (1H, t, J = 8Hz), 
7.62~7.88(4H. m) 

(2) Preparation of 2-(6-methyl-2-pyridyl)ethylamine 



28.5 ml (29.4 g, 586 mmol) of hydrazine monohydrate was added to a solution of 39.0 g (147 mmol) of 
N-[2-(6-methyl-2-pyridyl)ethyl]phthalimide obtained in the above step (1) in 300 ml of ethanol and the 
mixture was stirred at room temperature for 1.5 h. The mixture was poured into 300 mi of a saturated 
aqueous sodium carbonate solution. After extraction with chloroform, the organic layer was concentrated 
and the oily residue thus obtained was purified by distillation (75 to 80'C/0.01 mmHg). 12.6 g (yield: 63 %) 
of the intended compound was obtained as a colorless oil. 
• 1 H-NMR(90MHz, CDCI3) 5 ; 

2.53(3H, s), 2.77-3.1 8(4H, m), 6.96 (2H, d, J = 8Hz), 7.48(1 H, t, J = 8Hz) 

(3) Preparation of N-[4-[4-[2-(6-methyl-2>pyridyl)ethylamino]-1 t 4-dioxobutyi]phenyl]methanesulfonamide 



CH 
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0 0 CH 
CHaSO^NH -fV-CCHaCHaCQH 



3 ^ N -^ CHjCHjNHa 



10 



15 



occ * co 

I 

OH 



0 0 CH: 

. CH 3 SO a NH -^^-CCHaCHaCNHCHaCHa 



20 

4.76 g (35.3 mmol) of 1-hydroxybenzotriazole and 7.27 g (35.3 mmol) of dicyclohexylcarbodiimide were 
added to a solution of 7.02 g (29.4 mmol) of 4-(4-methylsulfonylaminophenyl)-4-oxobutyric acid in 60 mi of 
dimethylformamide at 0°C and the mixture was stirred at that temperature for 1 h. 4.80 g (35.3 mmol) of 2- 
(6-methyl-2-pyrkjyl)ethylamine obtained in the above step (2) was added thereto. The mixture was stirred at 
25 room temperature for 12 h and then filtered. The filtrate was concentrated. The solid residue thus obtained 
was washed with a solvent mixture of chloroform/acetic acid/ethanol to give 9.39 g (yield: 89 %) of the 
intended compound in the form of white crystals. 

• M.P. CC) ; 155- 156 

• 1 H-NMR(90MHz, DMSO-d 6 )6 ; 

30 2.35~3.60(8H, m), 2.43(3H, s), 3.10 (3H, s), 7.02(2H, dd, J = 7Hz, 3Hz), 7.27 (2H, d, J = 8Hz), 7.57(1 H, 

t, J = 8Hz), 7.94 (2H, d, J = 8Hz) 

(4) Preparation of N-[4-[1 -hydroxy'4-[2-(6-methyl-2-pyridyl)ethylamino3butyl]phenyl]methanesulfonamide ox- 
alate — 

35 ~~ 



40 



CHaSOaNH -/3-CCHaCHaCNHCHaCHa 



.CHa 

i) LAH 



V=/ W u) (COOH)a 

OH CHa 



CHaSOaNH -Q-CHCHaCHaCHaNHCHaCHa • (COOH) 



5.38 g (15.1 mmol) of N-[4-[4-[2-(6-methyl-2-pyridyl)ethylamino]-1 ,4-dioxobutyl]phenyl]- 
methanesulfonamide obtained in the above step (3) was added in small portions to 94.2 ml of 1 M solution 
of lithium aluminum hydride (LAH) in tetrahydrofuran and the mixture was stirred at room temperature for 
three days. 25 mX of a saturated sodium hydrogencarbonate solution was added dropwise thereto at 0*C. 
55 Further 300 mi of ethyl acetate and 100 mi of water were added to the mixture and then concentrated 
hydrochloric acid was added dropwise thereto to adjust to pH of the mixture to 8.0. After extraction with 
ethyl acetate, the aqueous layer was further subjected to the extraction with chloroform. The organic layers 
were combined and concentrated to remove the solvent. The residue was purified by silica gel column 
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chromatography (chloroform/methanol/aqueous ammonia = 90:9:1). A fraction containing the intended 
compound was concentrated to give 3.60 g (yield: 64 %) of an oily residue. 0.17 g of this product was 
weighed out and two equivalents of oxalic acid was added thereto. After recrystallization from 
ethanol/methanol, 0/18 g of the intended compound was obtained in the form of white crystals 

• MP. (°C) ; 137 -147 

• m/e (FAB) ; 378 (MH + ) 

• Elementary analysis for 
C19H27N3O3S • (COOH) 2 • H 2 0: 





C 


H 


N 


Calculated (%) 
Found (%) 


51.94 
51.94 


6.43 
6.27 


8.65 
8.12 



• 'H-NMROOMHz, DMSO-de) S ; 

1.50~1.90(4H. m), 2.15~3.60(6H, m), 2.43(3H, s), 2.95(3H, s), 6.90-7.40 (6H, m), 7.63(1H, t, J = 8Hz) 

Example 4 

N-[4-[4>[N-Methyl-2-(6-methyl-2-pyndyl)ethylamino]-butyryl]-phenyl]methanesulfonamide dioxalate 

(1 > Preparation of N-[4-[1-hydroxy-4-[N-methyl-2-(6-met hyl-2-pyridyl)ethylamino3butyl]phenvn- 
methanesulfonamide ~~ ~ " 



CHaSOaNH 



OH 
I 

CHCHaCHaCHaNHCHaCH 



£Ha 



HCHQ, NaBH 4 



OH CH 3 CH 3 

CH.SOsNH -H^-CHCH 2 CH a CH a NCH 2 CH 2 ^3 



5.19 mi of formalin was added to a solution of 2.12 g (free compound: 6.12 mmol) of N-[4-[1-hydroxy- 
4-[2-(6-methyl-2-pyridyl)ethylamino3 butyl]phenyl]methanesulfonamide obtained in Example 3-(4) in 20 ml 
of methanol. The mixture was refluxed for 30 min. The mixture was cooled at 0'C and 0.81 g of sodium 
borohydride was added in small portions thereto. The mixture was stirred at 0 W C for 20 min. 36 mi of 1 N 
hydrochloric acid was added thereto to acidify it. The solution thus obtained was poured into 100 mi of a 
saturated sodium hydrogencarbonate solution. After extraction with dichloromethane, the organic layer was 
concentrated to give 2.16 g (yield: 94 %) of the intended compound. 
• 1 H-NMR(90MHz, CDCI3) 5 ; 

1.50~2.00(4H, m), 2.30-3.12(6H, m), 2.34(3H, s), 2.51(3H, s), 2.91(3H, s), 4.53(1H, m), 6.98(2H d 

J = 8Hz), 7.00- 7.32(4H, m), 7.48(1 H, t, J = 8Hz) 



(2 > Preparation of N-[4-[4-[N-methyl-2-(6-methyl-2>pyridyl )ethyiamino]butyryl]phenynmethanesulfonamide 
dioxalate ~ 
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CH 3 S0 



OH CH, CH 3 
I I H~i CrO,-H s SO« 
a NH -^VCHCH 5 CH a CH,,SCH a CH a -f_) ~ 



CH 3 SO a NH 



-o- 



0 CH 3 
II " ' I 
CCH3CH2CH2NCH2CH 



acetone -HjO 
CH 3 



-0 



0.42 ml of Jones reagent was added to a solution of 0.10 g (0.27 mmol) of N-[4-[1-hydroxy-4-[N- 
methyl-2-(6-methyl-2-pyridyl)ethylamino]butyl]phenyl]methanesulfonamide obtained in the above step (1) in 
6 ml of acetone/water (1:1). The mixture was stirred at room temperature for 5 h. 1 ml of 2-propanol was 
added thereto and the mixture was poured into 50 ml of a saturated sodium hydrogencarbonate solution. 
After extraction with dichloromethane, the organic layer was concentrated to obtain 0.10 g of a residue. Two 
equivalents of oxalic acid was added to the residue. After recrystallization from a mixture of methanol and 
ethanol, 0.06 g (yield: 40 %) of the intended compound was obtained. 

• M.P. (*C) ; 142 - 151 

• m/e (FAB) ; 390 (MH*) 

• Elementary analysis for 
C20H27N3O3S * 2 (COOH) 2 : 





C 


H 


N 


Calculated (%) 
Found (%) 


50.61 
50.61 


5.49 
5.74 


7.38 
7.26 



• n H-NMR(90MHz, DMSO-ds) 5 -; 

1.80~2.20(2H, m), 2.46(3H, s), 2.85 (3H, s), 3.11(3H, s), 2.80~3.60(8H, m), 7.14(2H, d, J = 8Hz), 7.29- 
(2H, d, J = 8Hz), 7.64(1 H, t, J = 8Hz), 7.95(2H, d, J = 8Hz) 

Example 5 

N-[4-[4-[N-Ethyl-2-(6-methyl-2-pyridyl)ethylamino]butyryl]phenyl]methanesulfonamide dioxalate 



(1) Preparation 
methanesulfonamide 



of 



N-[4-[1-hydroxy-4-[N-ethyl-2-(6-methyl-2-pyridyl)ethylamino]butyl]phenyl]- 



OH CH: 
:H 3 SO a NH -Q-CHCH,CH 3 CH,NHCH a CH a -f3 



EtI 



KI. NaHCO, 
Et CH 3 



OH Et ( 

CH,SO a NH -Q-CHCH a CH a CH a NCH a CH a -^ 



0.24 ml (3.04 mmol) of ethyl iodide was added to a suspension of 1.0 g (2.77 mmol) of N-[4-[1- 
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hydroxy-4-[2-(6-methyl-2-pyridyl)ethylamino]butyl] phenyl]methanesulfonamide prepared in Example 3-(4) 
and 0.70 g (8.31 mmol) of sodium hydrogencarbonate in 15 ml of dimethylformamide. The mixture was 
stirred at 50 'C for 2 h and then filtered. The filtrate was concentrated to give a residue, which was purified 
by silica gel column chromatography (chloroform/methanol/aqueous ammonia = 97:3:0.3). 0.96 g (yield- 89 
%) of the intended compound was obtained in the form of a colorless oil. 

(2) Preparation of N-[4-[4-[N-et hyl-2-(6-me^ 

jj Et CH 3 

CH3S0,NH^Q^CCH a CH 2 CH 2 NCH 3 CH 2 ^^ • 2 (CQOH) a 



The same procedure as that of Example 4-(2) was repeated except that N-[4-[1.hydroxy-4-[N-methyl-2- 
(6^methyl-2-pyr.dyl)ethylamiho]b,utyl]phenyl]methanesulfonamide was replaced with N-[4-[1-hydroxy-4-[N- 
ethyl-2-(6-methyl-2-pyridyl)ethylamino]butyl]phenyl]methanesulfonamide obtained in the above step (1) 

• M.P. (*C) ; 145 - 148 

• m/e (FAB) ; 404 (MH*) 

• Elementary analysis for 
C 2 iH2 9 N 3 03S • 2(COOH) 2 : 





C 


H 


N 


Calculated (%) 
Found (%) 


51.45 
51.40 


5.70 
5.67 


7.20 
6.97 



• 'H-NMR(90MHz, DMSO-d 6 ) « ; 

1.26(3H, t, J = 7Hz), 0.80-1. 20(2H, m), 2.46(3H, s), 2.95-3.65(10H, m). 3.11 (3H, s), 7.16(2H brd 
J = 8Hz), 7.30(2H, d, J = 8Hz), 7.66(1 H, t, J = 8Hz), 7.95(2H, d, J = 8Hz) 

Ex'arh(Dle'6 " 

The following compounds were prepared in the same manner as that of Example 3 or 4 except that 4- 
(4-methylsulfonylaminophenyl)-4-oxobutyric acid used as the starting material was replaced with 5-(4- 
methylsulfonylaminophenyl)-5-oxopentanoic acid: 

(1) N-[4-[5-[N-methyl-2-(6-m ethyl-2-pyridyl)ethylamino]-1,5-dioxopentyl]phenyl]methanesulfonamide 

CH 3 S0,NH — ^^-CCH2CHaCH 3 CNHCHaCHa'^iN CH 3 



• M.P. CO) ; 130 - 131 

• 1 H-NMR(90MHz, DMSO-d 6 )« ; 

1.84-2.26(4H, m), 2.42(3H, s), 2.60-3.00(4H, m), 3.10(3H, s), 3.20-3.32 (2H, m), 7. 01 (2H, d J = 8Hz) 
7.28(2H,d, J = 8Hz),7.54(2H,d, J = 8Hz), 7.91 (2H, d, J = 8Hz) 

(2) N-[4-[1-hydroxy-5-[2-(6-methyl-2-pyridyl)-ethylamino]pentyl]phenyl3methanesulfonamide 
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OH ^|| 
CH 3 SQ,NH --^^-CHCHaCHaCHaCHaNfiCHaCHa N CHa 



• 1 H-NMR(90 MHz, CDCI 3 ) 5 ; 

1.10~1.80(6H, m), 2.50(3H, s), 2.66 (2H, m), 2.94(7H, s), 4.58(1 H, t, J = 7Hz), 6.96(2H, dd, J = 8Hz, 
3Hz); 7.21 (4H, m), 7.48 (1 H, t, J = 8Hz) 

(3) N-[4-[1-hydroxy-5-[N-methyl-2-(6-methy^ 



■ - * XI, 



CH a SO,»H-Q^CHCH r CH a CH,CH a NCH,CH a -^N-^CH a 



• 1 H-NMR(90MHz, CDCI3) 5 ; 

1.15~1.80(6H f m), 2.18~3.03<6H, m), 2.26(3H, s), 2.49(3H, s), 2.96(3H, s), 4.60(1 H, t, J = 7Hz), 6.94(2H, 
d, J = 8Hz), 7.23(4H, m), 7.47(1 H, t, J = 8Hz) 

(4) N-[4-[5-[N-methyl-2-(6-methyl-2-pyridyl)ethylamino]valeryl]phenyl]methanesulfonamide dioxalate 



D 

II 



a 



CH3SO2NH -^^CCH 2 CH 2 CH 2 CH 2 NCH2CH 2 ^N 

CH 3 - 



CH 



• MP. (°C) ; 149 - 151 

• m/e (FAB) ; 404 (MH*) 

• Elementary analysis for 
C21H29N3O3S * 2 (COOH) 2 : 





C 


H 


N 


Calculated (%) 
Found (%) 


51 .45 
51.24 


5.70 
5.56 


7.20 
7.06 



• 1 H-NMR(90MHz, DMSOd 6 ) 6 ; 

1.50~2.20(4H, m), 2.45(3H, s), 2.82 (3H, s), 2.70~3.60(8H, m), 3.10(3H, s), 7.15(2H, d, J = 8Hz), 7.29- 
(2H, d, J = 8Hz), 7.65(1 H, t, J = 8Hz), 7.94(2H, d, J = 8Hz) 

Examples 7 to 13 

Compounds shown in Table 2 prepared from corresponding starting materials in the same manner as 
that of Example 2. 
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Compound (3) 
Example 1 



Preparation of N-[4- [2-hydroxy-1 -[4-(4-fluorobenzoyl)piperidyl]ethy l]phenyl3methanesulfonamide hydrochlo- 
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ride 



(1) N-[4-(2-bromo-1-hydroxyethyl)phenyl] methanesulfonamide 



CHaSOaNH 




0 

II 

C-CH a Br 



NaBH< 



CHi'OH 



OH 



CHsSOsNH 




CH-CHa8r 



20.0 g (61.0 mmol) of N-[4-(2-bromoacetyl) phenyl]methanesulfonamide was suspended in 240 mi of 
methanol. 2.84 g of sodium borohydride was added in three portions at invervals of 5 min to the suspension 
cooled at -20 °C. The mixture was stirred at -20 'C for 2 h. Concentrated hydrochloric acid was added 
dropwise to the mixture to acidify it. 300 ml of water and 500 mi of chloroform were added thereto. After 
extraction with chloroform, the organic layer was concentrated and a solid residue thus obtained was 
recrystallized from ether to give 16.4 g (yield: 82%) of the intended compound in the form of white crystals. 

• M.P. (-C) ; 91 - 93 

• 1 H«NMR(90MHz, DMSO-d 6 )5 ; 

2.96(3H, s), 3.61 (2H, m), 4.75(1 H, q like, J = 7Hz), 5.78(1 H, d, J = 5Hz), 7.15(2H, d, J = 8Hz), 7.35(2H, 
d, J = 8Hz), 9.70(1 H, brs) 

(2) N- [4- [2-hydroxy-1-[4-(4-fluorobenzoyl) piperidyl]ethyl]phenyl]methanesuifonamide hydrochloride: 



A solution of 4.00 g (16.4 mmol) of 4-(4-fluorobenzoyl)piperidine hydrochloride and 11.3 g (81.9 mmol) 
of potassium carbonate in 100 mi of dimethylformamide was stirred at room temperature for 30 min. 4.82 g 
(16.4 mmol) of N-[4-(2-bromo-1-hydroxyethyl)phenyl]methanesulfonamide prepared in the above step (1) 
and 2.72 g (16.4 mmol) of potassium iodide were added thereto. The mixture was stirred at 90 °C for 3 h 
and then filtered. The filtrate was concentrated and the residue thus obtained was purified by silica gel 
column chromatography (chloroform/methanol = 97:3). A fraction containing the intended compound was 
concentrated. An excess hydrochloric acid/ethanol solution was added to the residue. After recrystallization 
from ethanol/2-propanol, 2.41 g of the intended compound was obtained in the form of white crystals. 

• M.P. ('C); 199 ~ 202 

• MASS ; m/e 389 (M + -H 2 0) 

• Elementary analysis for C2iH2 5FN 2 04S*HCI: 



o 




CHaOH 0 



CHaSOaNH 
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C 



H 



N 



Calculated (%) 
Found (%) 



55.20 
55.22 



5.73 
5.97 



6.13 
5.94 



• 1 H-NMR(90MHz, DMSO-d 6 ) 6 ; 

1.70~2.40<4H, m), 2.60~3.50(8H, m), 3.04(3H, s), 7.10~7.70(6H, m), 8.00 (2H, m) 

Examples 2 to 5 

Compounds shown in Table 3 were obtained from corresponding compounds (IV) in the same manner 
as that of Example 1 . 
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Claims 

55 Claims for the following Contracting States : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 

1. A compound of general formula (XX), or a pharmacologically acceptable salt thereof: 
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W 



(XX) 



in which R 1 is an alkyl group having 1 to 6 carbon atoms and W is: 



' (D 




-R 2 



(2) 



X'-ICHO -N- 
* 1 
R 



V 



12 



(3) 



CH 2 0H 



0 



CH — N 




22 



wherein X is -S-, -SO- or -S0 2 -; R 2 is hydrogen or -(CH 2 ) n -Y; n is an integer of 1 to 5; Y is a phenyl 
group optionally substituted by up to three substituents independently selected from an alkyl group 
having 1 to 6 carbon atoms, an alkoxy group having 1 to 6 carbon atoms and a halogen atom, or a 
pyridyl group optionally substituted by an alkyl group having 1 to 6 carbon atoms, an alkoxy group 
having 1 to 6 carbon atoms, a cyano group, a hydroxyl group or a halogen atom; X* is -CO- or -CH- 
(OH)-; p is an integer of 1 to 4; R 12 is hydrogen or an alkyl group having 1 to 6 carbon atoms; Y* is 
-(CH 2 ) m -A, or R 12 and Y' may form a pyrrole ring or a piperidine ring optionally substituted by a phenyl 
group; m is 1 or 2; A is a phenyl group optionally substituted by up to three substituents independently 
selected from an alkyl group having 1 to 6 carbon atoms, an alkoxy group having 1 to 6 carbon atoms 
and a halogen atom, or a pyridyl group optionally substituted by an alkyl group having 1 to 6 carbon 
atoms, an alkoxy group having 1 to 6 carbon atoms, a cyano group or a halogen atom; R 22 is hydrogen, 
hydroxy, halogen, an alkyl group having 1 to 6 carbon atoms or an alkoxy group having 1 to 6 carbon 
atoms. 

2. A compound according to claim 1 or a pharmacologically acceptable salt thereof wherein W is (1). 

3. A compound according to claim 1 or a pharmacologically acceptable salt thereof wherein W is (1) and 



4. A compound according to claim 1 or a pharmacologically acceptable salt thereof wherein W is (2). 

5. A compound according to claim 1 or a pharmacologically acceptable salt thereof wherein W is (3). 

6. A pharmaceutical composition which comprises a pharmacologically effective amount of a compound 
according to any preceding claim or a pharmacologically acceptable salt thereof and a pharmacologi- 
cally acceptable carrier. 

7. A therapeutic or preventive medicament for arrhythmia which comprises a compound according to any 
of claims 1-5 or a pharmacologically acceptable salt thereof. 

8. A compound according to any of claims 1-5 for use as a medicament. 

9. A compound according to any of claims 1-5 for use in the treatment or prophylaxis of arrhythmia. 

10. The use of a compound according to any of claims 1-5 for the manufacture of a medicament for the 



X is -SO-. 
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treatment or prophylaxis of arrhythmia. 

Claims for the following Contracting States : ES, GR 

5 1. The use of a piperidine compound of general formula (XX), or a pharmacologically acceptable salt 
thereof: 



w 



75 



25 



50 



55 



R'-SOaNH ~{3~ W (X) ° 

in which R 1 is an alkyl group having 1 to 6 carbon atoms and W is: 

(1) _ X _^~^_ Ra <2) -X'-:(CH a )_-N-r 



or 



(3) 

20 CHaOK 0 



R 12 



-ck-«Qkc-^-r" 



wherein X is -S-, -SO- or -SO2-; R 2 is hydrogen or -(CH 2 ) n -Y; n is an integer of 1 to 5; Y is a phenyl 
group optionally substituted by up to three substituents independently selected from an all group 
having 1 to 6 carbon atoms, an alkoxy group having 1 to 6 carbon atoms and a halogen atom, or a 
pyridyl group optionally substituted by an alkyl group having 1 to 6 carbon atoms, an alkoxy group 

30 having 1 to 6 carbon atoms, a cyano group, a hydroxyl group or a halogen atom; X' is -CO- or -CH- 

(OH)-; p is an integer of 1 to 4; R 12 is hydrogen or an alkyl group having 1 to 6 carbon atoms; Y' is 
-(CH2) m -A, or R 12 and Y ? may form a pyrrole ring or a piperidine ring optionally substituted by a phenyl 
group; m is 1 or 2; A is a phenyl group optionally substituted by up to three substituents independently 
selected from an alkyl group having 1 to 6 carbon atoms, an alkoxy group having 1 to 6 carbon atoms 

35 and a halogen atom, or a pyridyl group optionally substituted by an alkyl group having 1 to 6 carbon 

atoms, an alkoxy group having 1 to 6 carbon atoms, a cyano group or a halogen atom; R 22 is hydrogen, 
hydroxy, halogen, an alkyl group having 1 to 6 carbon atoms or an alkoxy group having 1 to 6 carbon 
atoms; 

for the manufacture of a medicament for the treatment or prophylaxis of arrhythmia. 

40 

2. The use according to claim 1 wherein W is (1). 

3. The use according to claim 1 wherein W is (1) and X is -SO-. 
45 4. The use according to claim 1 wherein W is (2). 

5. The use according to claim 1 wherein W is (3). 

6. A process for preparing a compound of formula (VII) 



R'SOaNH -^3~*"KZ/ NH * (VD) 

wherein R 1 is an alkyl group having 1 to 6 carbon atoms, and m is 0, 1 or 2 comprising the step of 
hydrolysing a compound of formula (VI) 
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(o\ 0 



R'SCNHhQ-S^-C -Q (VI) 

wherein R 1 and m are as defined above, 

and optionally converting the product into a salt. 

7. A process for preparing a compound of formula (IX) 

R«SO a NH -^if^QN-(CH a )n-Y (DC) 

wherein R 1 is an alkyl group having 1 to 6 carbon atoms; m is 0, 1 or 2; n is an integer of 1 to 5; and Y 
is a phenyl group optionally substituted by up to three substituents independently selected from an 
alkyl group having 1 to 6 carbon atoms, an alkoxy group having 1 to 6 carbon atoms and a halogen 
atom, or a pyridyl group optionally substituted by an alkyl group having 1 to 6 carbon atoms, an alkoxy 
group having 1 to 6 carbon atoms, a cyano group, a hydroxyl group or a halogen atom;, 
comprising the step of alkylating a compound of formula (VII) 

(O) 

R«S0,NH -h^-sA^NH * (YH) 

wherein R 1 and m are as defined above with Z-(CH 2 ) n -Y, wherein Y and n are as defined above and Z 

represents a leaving group, 

and optionally converting the product into a salt. 

8. A process for preparing a compound of formula (XII) 



o 

R«SO a SH -^-S-(_)-(CH a ) R -Y (XD) 

wherein R 1 is an alkyl group having 1 to 6 carbon atoms, n is an integer of 1 to 5; and Y is a phenyl 
group optionally substituted by up to three substituents independently selected from an all group 
having 1 to 6 carbon atoms, an alkoxy group having 1 to 6 carbon atoms and a halogen atom, or a 
pyridyl group optionally substituted by an alkyl group having 1 to 6 carbon atoms, an alkoxy group 
having 1 to 6 carbon atoms, a cyano group, a hydroxyl group or a halogen atom; 
comprising the step of oxidising a compound of formula (IX) 

R'SCNH -^^-S-(^)l-(CH a )n-Y (DC) 

wherein R 1 , n and Y are as defined above, 
and optionally converting the product into a salt. 

9. A process for preparing a compound of formula (IV) 
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R»SO,HH-Q-C : (CH,).-M (IV) 

wherein R 1 is an alkyl group having 1 to 6 carbon atoms, n is an integer of 1 to 4; R 2 is hydrogen or an 
alky I group having 1 to 6 carbon atoms, and Y is -(CH2>m-A* wherein m is 1 or 2 and A is a phenyl 

10 group optionally substituted by up to three substituents independently selected from an alkyl group 
having 1 to 6 carbon atoms, an alkoxy group having 1 to 6 carbon atoms and a halogen atom, or a 
pyridyl group optionally substituted by an alkyl group having 1 to 6 carbon atoms, an alkoxy group 
having 1 to 6 carbon atoms, a cyano group, a hydroxyl group or a halogen atom; 
or R 2 and Y may form a pyrrole ring or a piperidine ring optionally substituted by a phenyl group; 

75 comprising the step of reacting YNHR 2 wherein Y and R 2 are as defined above, with a compound of 

general formula (II) 



o 



20 



R'SCNH -^^-C-(CH a K-Z (n) 

25 wherein R 1 and n are as defined above and Z represents a leaving group, 
and optionally converting the product into a salt. 

10. A process for preparing a compound of general formula (VII) 

OH 

R'SOaNH -^-CH-(CH,)»-N-Y (Mi) 

R a 

wherein R\n, Y and R 2 are as defined in claim 9 comprising the step of reducing a compound of 
general formula (VI) 

o o 
^ n ii 

R'SOaNH -^J-C-ttH,)— CK-Y (VI) 

R a 

wherein R\ n, Y and R 2 are as defined above, 
and optionally converting the product into a salt. 

11. A process for preparing a compound of general formula (VIII) 



35 



40 



45 



50 
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wherein R\ n, R* and Y are as defined in claim 9 comprising the step of oxidising a compound of 
general formula (VII) 

OH 

. R'SOaNH-^-CH-aH^.-H-Y <VH) 



wherein R 1 , n, R 2 and Y are as defined above, 
and optionally converting the product into a salt. 

12. A process for preparing a compound of general formula (XIII) 



OH 

R'SOiNK -^^-CH-(CH,) n-N-Y (ME) 

R a 

wherein R\ n, R* and Y are as defined in claim 9 comprising the step of alkylating a compound of 
general formula (XI) 

OH 

B'SO.NH-Q^CH-aHO^N-Y (xi) 

H 

wherein R\ n and Y are as defined above with a compound of formula R 2 -2 wherein Z represents a 

leaving group, and R 2 is as defined above 

and optionally converting the product into a salt. 

13. A process for preparing a compound of general formula (XIV) 



R l SO a »H -^-C-XCIUK-N-Y (Xf/) 
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wherein R\ n, Y and R 2 are, as defined in claim 9 comprising the step of oxidising a compound of 
general formula (XIII) 



OH 
I 



R'SO.NH -^-CH-(CH a )n-N-Y Ofl) 



10 

wherein R 1 , n, Y and R 2 are as defined above, 
and optionally converting the product into a salt. 

14. A process for preparing a compound of general formula (I) 

15 

CHaOH 0 
II 



20 



25 



30 



35 



40 



R'SCNH -^-CH-N^-C-£^-R a (I) 

wherein R 1 is an alkyl group having 1 to 6 carbon atoms, and R 2 is hydrogen, hydroxy, halogen, an 
alkyl group having 1 to 6 carbon atoms or an alkoxy group having 1 to 6 carbon atoms, 
comprising- the step reacting compounds of general formulae (III) and (IV) together 



o 

0"-0i- (IV) 



OH 
I 



R'S0,NH -£}-CH-CH a -Hal (m) 



wherein Hal represents a halogen atom and R 1 and R 2 are as defined above, 
and optionally converting the product into a salt. 

45 Patentanspruche 

Patentanspruche fur folgende Vertragsstaaten : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 

1. Verbindung der allgemeinen Formel (XX) Oder ein pharmakologisch vertragliches Salz hiervon: 

50 



R'-SCNH -^3" W (XX) 



55 

wobei R 1 eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen ist, und W bedeutet: 
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(1) 




(2) 



P 




1 : M 



(3) 



-iinQ-c-Q-i 



CHaOH 0 



22 



wobei X -S-, -SO- oder -S0 2 - ist; R 2 ist Wasserstoff Oder -(CH 2 ) n -Y; n ist eine Zahl von 1 bis 5; Y ist 
eine Phenylgruppe, die gegebenenfalls mit bis zu drei Substituenten substituiert ist, die unabhangig 
voneinander aus einer Alkylgruppe mit 1 bis 6 Kohlenstoffatomen, einer Alkoxygruppe mit 1 bis 6 
Kohlenstoffatomen und einem Halogenatom ausgewahlt sind, oder eine Pyridylgruppe, die gegebenen- 
falls mit einer Alkylgruppe mit 1 bis 6 Kohlenstoffatomen, einer Alkoxygruppe mit 1 bis 6 Kohlenstoff- 
atomen, einer Cyanogruppe, einer Hydroxylgruppe oder einem Halogenatom substituiert ist; X' ist -CO- 
oder -CH(OH)-; p ist eine Zahl von 1 bis 4; R 12 ist Wasserstotf oder eine Alkylgruppe mit 1 bis 6 
Kohlenstoffatomen; Y' ist -(CH 2 ) m -A, oder R 12 und Y* konnen einen Pyrrolring oder einen Piperidinring 
bilden, die gegebenenfalls mit einer Phenylgruppe substituiert sind; m ist 1 Oder 2; A ist eine 
Phenylgruppe, die gegebenenfalls mit bis zu drei Substituenten substituiert ist, die unabhangig 
voneinander aus einer Alkylgruppe mit 1 bis 6 Kohlenstoffatomen, einer Alkoxygruppe mit 1 bis 6 
Kohlenstofatomen und einem Halogenatom ausgewahlt sind, oder eine Pyridylgruppe, die gegebenen- 
falls mit einer Alkylgruppe mit 1 bis 6 Kohlenstoffatomen, einer Alkoxygruppe mit 1 bis 6 Kohlenstoff- 
atomen, einer Cyanogruppe oder einem Halogenatom substituiert ist; R 22 ist Wasserstoff, Hydroxy, 
Halogen, eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen oder eine Alkoxygruppe mit 1 bis 6 
Kohlenstoffatomen. 

2. Verbindung nach Anspruch 1 oder ein pharmakologisch vertragliches Salz hiervon, wobei W (1) ist. 

3. Verbindung nach Anspruch 1 oder ein pharmakologisch vertragliches Salz hiervon, wobei W (1) ist, und 
X -SO- ist. 

4. Verbindung nach Anspruch 1 oder ein pharmakologisch vertragliches Salz hiervon, wobei W (2) ist. 

5. Verbindung nach Anspruch 1 oder ein pharmakologisch vertragliches Salz hiervon, wobei W (3) ist. 

6. Pharmazeutische Zusammensetzung, umfassend eine pharmakologisch wirksame Menge einer Verbin- 
dung gemaJ3 einem der vorhergehenden Anspruche oder ein pharmakologisch vertragliches Salz 
hiervon und einen pharmakologisch vertraglichen Trager. 

7. Therapeutisches oder vorbeugendes Arzneimittel zur Behandlung von Rhythmusstorungen, das eine 
Verbindung gema/3 einem der Anspruche 1 bis 5 oder ein pharmakologisch vertragliches Salz hiervon 



8. Verbindungen nach einem der Anspruche 1 bis 5 zur Verwendung als Arzneimittel. 

9. Verbindung gema/3 einem der Anspruche 1 bis 5 zur Verwendung bei der Behandlung oder Prophylaxe 
von Herzrhythmusstorungen. 

10. Verwendung einer Verbindung gemafi einem der Anspruche 1 bis 5 zur Herstellung eines Arzneimittels 
zur Behandlung oder Prophylaxe von Herzrhythmusstorungen. 



umfaflt. 
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Patentansp ruche fur folgende Vertragsstaaten : ES, GR 



1. Verwendung einer Piperidinverbindung der allgemeinen Forme! (XX) Oder eines pharmakologisch 
vertraglichen Salzes hiervon 



R'-SCUNH-f >w (XX) 




wobei R 1 eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen ist, und W bedeutet: 




-v 



(2) 



P 



H-r 



oder 



R 



12 



(3) 




CHaOH 0 



22 



wobei X -S-, -SO- oder -S0 2 - ist; R 2 ist Wasserstoff Oder -(CH 2 ) n -Y; n ist eine Zahl von 1 bis 5; Y ist 
eine Phenylgruppe, die gegebenenfalls mit bis zu drei Substituenten substituiert ist, die unabhangig 
voneinander aus einer Alkylgruppe mit 1 bis 6 Kohlenstoffatomen, einer Alkoxygruppe mit 1 bis 6 
Kohlenstoffatomen und einem Halogenatom ausgevvahlt sind, oder eine Pyridylgruppe, die gegebenen- 
falls mit einer Alkylgruppe mit 1 bis 6 Kohlenstoffatomen, einer Alkoxygruppe mit 1 bis 6 Kohlenstoff- 
atomen, einer Cyanogruppe, einer Hydroxylgruppe Oder einem Halogenatom substituiert ist; X' ist -CO- 
oder -CH(OH)-; p ist eine Zahl von 1 bis 4; R 12 ist Wasserstoff oder eine Alkylgruppe mit 1 bis 6 
Kohlenstoffatomen; Y' ist -(CH 2 ) m -A, oder R 12 und Y* konnen einen Pyrrolring oder einen Piperidinring 
bilden, die gegebenenfalls mit einer Phenylgruppe substituiert sind; m ist 1 oder 2; A ist eine 
Phenylgruppe, die gegebenenfalls mit bis zu drei Substituenten substituiert ist, die unabhangig 
voneinander aus einer Alkylgruppe mit 1 bis 6 Kohlenstoffatomen, einer Alkoxygruppe mit 1 bis 6 
Kohlenstofatomen und einem Halogenatom ausgewahlt sind, oder eine Pyridylgruppe, die gegebenen- 
falls mit einer Alkylgruppe mit 1 bis 6 Kohlenstoffatomen, einer Alkoxygruppe mit 1 bis 6 Kohlenstoff- 
atomen, einer Cyanogruppe oder einem Halogenatom substituiert ist; R 22 ist Wasserstoff, Hydroxy, 
Halogen, eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen oder eine Alkoxygruppe mit 1 bis 6 
Kohlenstoffatomen; 

zur Herstellung eines Arzneimittels zur Behandlung oder Prophylaxe von Herzrhythmusstorungen. 

2. Verwendung nach Anspruch 1 , wobei W (1 ) ist. 

3. Verwendung nach Anspruch 1, wobei W (1) ist, und X -SO- ist. 

4. Verwendung nach Anspruch 1 , wobei W (2) ist. 

5. Verwendung nach Anspruch 1 , wobei W (3) ist. 

6. Verfahren zur Herstellung einer Verbindung der Formel (VII), 



53 



(VII) 



wobei R 1 eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen ist, und m 0, 1 oder 2 ist, umfassend den 
Schritt der Hydrolyse einer Verbindung der Formel (VI) 

(o) o 
R , S0,NH -^^-S^Ql-C (VI) 

' wobei R 1 und m wie oben definiert sind, und gegebenenfalls die Umwandlung des Produktes in ein 
Salz. 

7. Verfahren zur Herstellung einer Verbindung der Formel (IX), 



wobei R 1 eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen ist; m ist 0, 1 oder 2; n ist eine Zahl von 1 bis 
5; und Y ist eine Phenylgruppe, die gegebenenfalls mit bis zu drei Substituenten substituiert ist, die 
unabhangig voneinander aus einer Alkylgruppe mit 1 bis 6 Kohlenstoffatomen, einer Alkoxygruppe mit 
1 bis 6 Kohlenstoffatomen und einem Halogenatom ausgewahlt sind, oder eine Pyridylgruppe, die 
gegebenenfalls mit einer Alkylgruppe mit 1 bis 6 Kohlenstoffatomen, einer Alkoxygruppe mit 1 bis 6 
Kohlenstoffatomen, einer Cyanogruppe, einer Hydroxylgruppe oder einem Halogenatom substituiert ist; 
umfassend den Schritt der Alkylierung einer Verbindung der Formel (VII) 



R'SO.HH -Q-TiQH ,VI1 ' 



wobei R 1 und m wie oben definiert sind, mit Z-(CH 2 ) n -Y t wobei Y und n wie oben definiert sind und Z 
eine Abgangsgruppe bedeutet, und gegebenenfalls die Umwandlung des Produktes in ein Salz. 

8. Verfahren zur Herstellung einer Verbindung der Formel (XII), 



0 _ 

R'S0,XH -^^S-^H-(CH,)*-Y (XD) 
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wobei R 1 eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen ist, n eine Zahl von 1 bis 5 bedeutet; und Y 
ist eine Phenylgruppe, die gegebenenfalls mit bis z'u drei Substituenten substituiert ist, die unabhangig 
voneinander aus einer Alkylgruppe mit 1 bis 6 Kohlenstoffatomen, einer Alkoxygruppe mit 1 bis 6 
Kohlenstoffatomen und einem Halogenatom ausgewahlt sind, Oder eine Pyridytgruppe, die gegebenen- 
falls mit einer Alkylgruppe mit 1 bis 6 Kohlenstoffatomen, einer Alkoxygruppe mit 1 bis 6 Kohlenstoff- 
atomen, einer Cyanogruppe, einer Hydroxylgruppe Oder einem Halogenatom substituiert ist; 
umfassend den Schritt der Oxidation einer Verbindung der Formel (IX) 

R*S0,NH -Q-S-Qj-(CH a )»-T (DC) 

wobei R\ n und Y wie oben definiert sind, und gegebenenfalls die Umwandlung des Produktes in ein 
Salz. 

9. Verfahren zur Herstellung einer Verbindung der Formel (IV) 

o 

R'SO.NH -Q-C-(CH,)n-H-Y (IV) 

• R3 



wobei R 1 eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen ist; n ist eine Zahl von 1 bis 4, R 2 ist 
Wasserstoff oder eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen, und Y ist -(Chbjm-A, wobei m 1 oder 
2 ist, und A ist eine Phenylgruppe, die gegebenenfalls mit bis zu drei Substituenten substituiert 1st, die 
unabhangig voneinander aus einer Alkylgruppe mit 1 bis 6 Kohlenstoffatomen, einer Alkoxygruppe mit 
1 bis 6 Kohlenstoffatomen und einem Halogenatom ausgewahlt sind, oder eine Pyridylgruppe, die 
gegebenenfalls mit einer Alkylgruppe mit 1 bis 6 Kohlenstoffatomen, einer Alkoxygruppe mit 1 bis 6 
Kohlenstoffatomen, einer Cyanogruppe, einer Hydroxylgruppe oder einem Halogenatom substituiert ist; 
oder R 2 und Y konnen zusammen einen Pyrrolring oder einen Piperidinring bilden, der gegebenenfalls 
mit einer Phenylgruppe substituiert ist; 

umfassend den Schritt der Reaktion von YNHR 2 , wobei Y und R 2 wie oben definiert sind, mit einer 
Verbindung der allgemeinen Formel (II) 



R'S0,XH -^3-c-(ch 3 k-z (II) 

wobei R 1 und n wie oben definiert sind, und Z eine Abgangsgruppe bedeutet, und gegebenenfalls die 
Umwandlung des Produktes in ein Salz. 

10. Verfahren zur Herstellung einer Verbindung der allgemeinen Formel (VII), 



OH 

R'SCNH -^-CH-(CR a )»-N-Y 



(\tt) 



wobei R\ n, Y und R 2 wie in Anspruch 9 definiert sind, umfassend den Schritt der Reduktion einer 
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Verbindung der allgemeinen Formel (VI), 



o o 

R'SOaNH -^J-C-(CB a )i^TCK-Y (VI) 

R a 

wobei R 1 , n, Y und R 2 wie oben definiert sind, und gegebenenfalls die Umwandlung des Produktes in 
ein Salz. 

11. Verfahren zur Herstellung einer Verbindung der allgemeinen Formel (VIII), 

o 

R'SCXH -^-C-(CH,K-N-Y (W) 

R a 

wobei R 1 , n, R 2 und Y wie in Anspruch 9 definiert sind, umfassend den Schritt der Oxidation einer 
Verbindung der allgemeinen Formel (VII), 

OH 

R'SCNH -^-CH-(CH,)»-H-Y (W) 

wobei R\ n, R 2 und Y wie oben definiert sind, und gegebenenfalls die Umwandlung des Produktes in 
ein Salz. 

12. Verfahren zur Herstellung einer Verbindung der allgemeinen Formel (XIII), 

OH 

R'SOaSH -^3-CH-(CH,K-H-I (>ffl) 

R a 

wobei R\ n, R 2 und Y wie in Anspruch 9 definiert sind, umfassend den Schritt der Alkylierung einer 
Verbindung der allgemeinen Formel (XI), 

_ OH 

I'SD.HH^Q-CH-CCHO.-H-I (X E) 

H 
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wobei R\ n und Y wie oben definiert sind, mit einer Verbindung der Formel R 2 -2, wobei Z eine 
Abgangsgruppe bedeutet, und R 2 wie oben definiert ist, und gegebenenfalls die Umwandlung des 
Produktes in ein Salz. 

5 13. Verfahren zur Herstellung einer Verbindung der allgemeinen Formel (XIV), 

o 
u 



w 



VZQiU -Q-tXCH.K-X-Y (XI/) 



I 



wobei R\ n, Y und R 2 wie in Anspruch 9 definiert sind, umfassend den Schritt der Oxidation einer 
75 Verbindung der allgemeinen Formel (XIII), 

OH 

R'SCNK -^-CH-(CH,K-H-Y (>JI) 



20 



wobei R\ n, Y und R 2 wie oben definiert sind, und gegebenenfalls die Umwandlung des Produktes in 
25 ein Salz. 

14. Verfahren zur Herstellung einer Verbindung der allgemeinen Formel (I) 



30 



CHaOH 0 

R'S0,HH -^-CH-«^)-C-^-R a (I) 

35 wobei R 1 eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen ist und R 2 Wasserstoff, Hydroxy, Halogen, 

eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen Oder eine Alkoxygruppe mit 1 bis 6 Kohlenstoffatomen 
bedeutet, umfassend den Schritt der Reaktion der Verbindungen der allgemeinen Formel (III) und (IV) 



40 



45 



50 



0 

II 



OH 

R'SO.NH-^Q-CH-CHa-Hal (K) 



wobei Hal ein Halogenatom bedeutet, und R 1 und R 2 wie oben definiert sind, 
55 und gegebenenfalls die Umwandlung des Produktes in ein Salz. 

Revendications 

Revendlcations pour les Etats contractants suivants : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 
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1. Compose de formule generate (XX), ou un de ses sels pharmacologiquement acceptables 



R'-SOaHH 



dans laquelle R 1 est un groupe alkyle comportant 1 a 6 atomes de carbone, et W est : 



M) 



{2) -XMCH,) -H-X' 

I 



p 



R 12 



(3) 

*> CH,0H o 

ou X est -S-, -SO- ou -S0 2 -; R 2 est un hydrogene ou un groupe -(CH 2 )„-Y; n est un nombre entier de 1 
a 5; Y est un groupe phenyle eventuellement substitue par au plus trois substituants choisis 
mdependamment parmi un groupe alkyle comportant 1 a 6 atomes de carbone, un groupe alcoxy 
comportant 1 a 6 atomes de carbone et un atome d'halogene, ou un groupe pyridyle, eventuellement 
substrtue par un groupe alkyle comportant 1 a 6 atomes de carbone, un groupe alcoxy comportant 1 a 
6 atomes de carbone, un groupe cyano, un groupe hydroxyle ou un atome d'halogene; X' est -CO- ou 
-CH(OH)-; p est un nombre entier de 1 a 4; R 12 est un hydrogene ou un groupe alkyle comportant 1 a 6 
atomes de carbone; Y' est -(CH 2 ) m -A, ou R 12 et Y' peuvent former un noyau pyrrole ou un noyau 
p.perrdine, eventuellement substitue par un groupe phenyle; m est egal a 1 ou 2; A est un groupe 
phenyle, eventuellement substitue par au plus trois substituants choisis inddpendamment parmi un 
groupe alkyle comportant 1 a 6 atomes de carbone, un groupe alcoxy comportant 1 a 6 atomes de 
carbone et un atome d'halogene, ou un groupe pyridyle eventuellement substitue par un groupe alkyle 
comportant 1 a 6 atomes de carbone, un groupe alcoxy comportant 1 a 6 atomes de carbone un 
groupe cyano ou un atome d'halogene; R 22 est un hydrogene, un groupe hydroxy, un halogene! un 
groupe alkyle comportant 1 a 6 atomes de carbone ou un groupe alcoxy comportant 1 a 6 atomes de 
carbone. 

2. Compose selon la revendication 1 ou un de ses sels pharmacologiquement acceptables, dans lequel W 
est(1). 

3. Compose selon la revendication 1 ou un de ses sels pharmacologiquement acceptables, dans lequel W 
est (1) et X est -SO-. 

4. Compose selon la revendication 1 ou un de ses sels pharmacologiquement acceptables, dans lequel W 
so est (2). H 



5. 



55 6. 



Compose selon la revendication 1 ou un de ses sels pharmacologiquement acceptables, dans lequel W 
est (3). 

Composition pharmaceutique qui comprend une quantite pharmacologiquement efficace d'un compose 
selon rune quelconque des revendications precedentes ou d'un de ses sels pharmacologiquement 
acceptables et un vehicule pharmacologiquement acceptable. 
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7. Medicament therapeutique ou preventif contre I'arythmie, qui comprend un compose* selon Tune 
quelconque des revendications 1-5 ou un de ses seis pharmacologiquement acceptables. 

8. Compose selon Tune quelconque des revendications 1-5, destine a etre utilise comme medicament. 

5 

9. Compose selon Tune quelconque des revendications 1-5, destine a etre utilise dans le traitement ou la 
prophylaxie de I'arythmie. 

10. Utilisation d'un compose selon Tune quelconque des revendications 1-5 pour fabriquer un medicament 
io destine au traitement ou a la prophylaxie de I'arythmie. 

Revendications pour les Etats contractants suivants : ES, GR 

1. Utilisation d'un compose de piperidine de formule generate (XX), ou d'un de ses sels pharmacologique- 
75 ment acceptables : 

R'-SO.KH-^-w (XX) 



20 



25 



dans laquelle R 1 est un groupe alkyle comportant 1 a 6 atomes de carbone, et W est : 

ci) -x-(ji-r" j l2) -x-(CH 3 ) ? -ij-r 



(3) 

CH,QK 0 

30 | 



35 ou X est -S-, -SO- ou -SO2-; R 2 est un hydrogene ou un groupe -(CH 2 ) n -Y; n est un nombre entier de 1 
a 5; Y est un groupe phenyle eventuellement substitue par au plus trois substituants choisis 
independamment parmi un groupe alkyle comportant 1 a 6 atomes de carbone, un groupe alcoxy 
comportant 1 a 6 atomes de carbone et un atome d'halogene, ou un groupe pyridyle, eventuellement 
substitue par un groupe alkyle comportant 1 a 6 atomes de carbone, un groupe alcoxy comportant 1 a 

AO 6 atomes de carbone, un groupe cyano, un groupe hydroxyle ou un atome d'halogene; X' est -CO- ou 
-CH(OH)-; p est un nombre entier de 1 a 4; R 12 est un hydrogene ou un groupe alkyle comportant 1 a 6 
atomes de carbone; Y* est -(CH2) m -A, ou R 12 et Y' peuvent former un noyau pyrrole ou un noyau 
piperidine, eventuellement substitue par un groupe phenyle; m est egal a 1 ou 2; A est un groupe 
phenyle, eventuellement substitue par au plus trois substituants choisis independamment parmi un 

45 groupe alkyle comportant 1 a 6 atomes de carbone, un groupe alcoxy comportant 1 a 6 atomes de 
carbone et un atome d'halogene, ou un groupe pyridyle eventuellement substitue par un groupe alkyle 
comportant 1 a 6 atomes de carbone, un groupe alcoxy comportant 1 a 6 atomes de carbone, un 
groupe cyano ou un atome d'halogene; R 22 est un hydrogene, un groupe hydroxy, un halogene, un 
groupe alkyle comportant 1 a 6 atomes de carbone ou un groupe alcoxy comportant 1 a 6 atomes de 

50 carbone; 

pour fabriquer un medicament destine au traitement ou a la prophylaxie de I'arythmie. 
2. Utilisation selon la revendication 1, dans laquelle W est (1). 
55 3. Utilisation selon la revendication 1, dans laquelle W est (1) et X est -SO-. 
4. Utilisation selon la revendication 1 , dans laquelle W est (2). 
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Utilisation selon la revendication 1 , dans laquelle W est (3). 
Procede* de preparation d'un compose de formule (VII) : 

R 1 SOaNH -(^S-^C'iH im 

dans laquelle R 1 est un groupe alkyle comportant 1 a 6 atomes de carbone et m est egal a 0, 1 ou 2, 
comprenant les etapes qui consistent a hydrolyser un compose de formule (VI) : 

(o) 0 
R'SO.MH -^-S^QfrC (VI) 

dans laquelle R 1 et m sont tels que definis ci-dessus, et eventuellement a transformer le produit en un 
sel. 

Procede* de preparation d'un compost de formule (IX) : 



dans laquelle R 1 est un groupe alkyle comportant 1 a 6 atomes de carbone; m est egal a 0, 1 ou 2; n 
est un nombre entier de 1 a 5; et Y est un groupe phenyle, eventuellement substitue par au plus trois 
substituants choisis independamment parmi un groupe alkyle comportant 1 a 6 atomes de carbone, un 
groupe alcoxy comportant 1 a 6 atomes de carbone et un atome d'halogene, ou un groupe pyridyle 
eventuellement substitue par un groupe alkyle comportant 1 a 6 atomes de carbone, un groupe alcoxy 
comportant 1 a 6 atomes de carbone, un groupe cyano, un groupe hydroxyle ou un atome d'halogene; 
qui comprend I'etape qui consiste a alkyler un compose de formule (VII) : 



R 1 SOaNH 

dans laquelle R 1 et m sont tels que definis ci-dessus, avec Z-(CH2) n -Y, ou Y et n sont tels que definis 

ci-dessus et Z represente un groupe labile, 

et eventuellement a transformer le produit en un sel. 

Procede de preparation d'un compose de formule (XII) : 



u 

R'SOaSH -£^-S-£)i-(CH,K-Y 



dans laquelle R 1 est un groupe alkyle comportant 1 a 6 atomes de carbone; n est un nombre entier de 
1 a 5; et Y est un groupe phenyle eventuellement substitue par au plus trois substituants choisis 



60 



EP 0 304 888 B1 



independamment parmi un groupe alkyle comportant 1 a 6, atomes de carbone, un groupe alcoxy 
comportant 1 a 6 atomes de carbone et un atome d'halogene, ou un groupe pyridyle, eventuellement 
substitue par un groupe alkyle comportant 1 a 6 atomes de carbone, un groupe alcoxy comportant 1 a 
6 atomes de carbone, un groupe cyano, un groupe hydroxyle ou un atome d'halogene; 
qui comprend I'etape qui consiste a oxyder un compose de formule (IX) : 



dans laquelle R\ n et Y sont teis que definis ci-dessus, et eventuellement a transformer le produit en 
un sel. 

,9. Proced6 de preparation d'un compose de formule (IV) : 



dans laquelle R 1 est un groupe alkyle comportant 1 a 6 atomes de carbone; n est un nombre entier de 
1 a 4; R 2 est un hydrogene ou un groupe alkyle comportant 1 a 6 atomes de carbone, et Y est -(CH 2 ) m - 
A, ou m est egal a 1 ou 2 et A est un groupe phenyle eventuellement substitue par au plus trois 
substituants choisis independamment parmi un groupe alkyle comportant 1 a 6 atomes de carbone, un 
groupe alcoxy comportant 1 a 6 atomes de carbone et un atome d'halogene, ou un groupe pyridyle, 
eventuellement substitue par un groupe alkyle comportant 1 a 6 atomes de carbone, un groupe alcoxy 
comportant 1 a 6 atomes de carbone, un groupe cyano, un groupe hydroxyle ou un atome d'halogene; 
ou R 2 et Y peuvent former un noyau pyrrole ou un noyau piperidine, eventuellement substitue par un 
groupe phenyle; qui comprend I'etape qui consiste a faire reagir YNHR 2 , ou Y et R 2 sont tels que 
definis ci-dessus, avec un compose de formule generale (II) : 





o 
n 




0 
II 




dans laquelle R 1 et n sont tels que definis ci-dessus et Z represente un groupe labile, 
et eventuellement a transformer le produit en un sel. 



10. Procede de preparation d'un compose de formule generale (VII) : 



OH 




I 




dans laquelle R\ n, Y et R 2 sont tels que definis dans la revendication 9, 

qui comprend i'etape qui consiste a reduire un compose de formule generale (VI) : 
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I 



dans laquelle R\ n, Y et R 2 sont tels que definis ci-dessus, 
et eventuellement a transformer le produit en un sel. 



11. Procede de preparation d'un compose de formule generale (VIII) 



jj o 

R'SCXH -^-C-(CH,)7=tCH-I (VI) 



dans laquelle R 1 , n, R 2 et Y sont tels que definis dans la revendication 9, 

qui comprend I'etape qui consiste a oxyder un compose de formule generale (VII) : 

OH 

R'S0,NH -^-CH-aHO.-H-T (VI) 

R 1 

dans laquelle R\ n, R 2 et Y sont tels que definis ci-dessus, 
et eventuellement a transformer le produit en un sel. 

12. Procede de preparation d'un compose de formule generale (XIII) : 



OH 

R'SQ 3 NK CH-CCH,) *-3-Y OH) 

V 

dans laquelle R 1 , n, R 2 et Y sont tels que definis dans la revendication 9, 

qui comprend I'etape qui consiste a alkyler un compose de formule geneVale (XI) : 

OH 

R'SO^HH -Q-CH-(CH,).-N-Y (XI) 

H 

dans laquelle R\ n, R 2 et Y sont tels que definis ci-dessus, avec un compose de formule R 2 -Z, dans 
laquelle Z represente un groupe partant, et R 2 est tel que defini ci-dessus, et eventuellement a 
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transformer le produit en un sel. 
13. ProcSde" de preparation d'un compose* de formule generale (XIV) 



R l S0,HH -^-C-<CH a K-Jl-r Off) 



dans laquelle R\ n, Y et R 2 sont tels que definis dans la revendication 9, 
75 qui comprend I'etape qui consiste a oxyder un compose de formule generale (XIII) : 

OH 

R'S0,NH -Q-CH-(CH 3 )»-N-Y OJI) 



dans laquelle R\ n, Y et R 2 sont tels que definis ci-dessus, 
et eventuellement a transformer le produit en un sel. 

14. Precede de preparation d'un compose de formule generale (I) : 



CH.OH 0 

CH-H^-C-^-R' ( I ) 



dans laquelle R 1 est un groupe alkyle comportant 1 a 6 atomes de carbone et R 2 est un hydrogene, un 
hydroxy, un halogene, un groupe alkyle comportant 1 a 6 atomes de carbone ou un groupe alcoxy 
comportant 1 a 6 atomes de carbone, qui comprend Tetape qui consiste a faire reagir ensemble des 
40 composes de formules generates (III) et (IV) 



(IV) 



OH 
I 



R'SO.XH -Q-CH-CH,-Hal ( D ) 

ou Hal represente un atome d'halogene et R 1 et R 2 sont tels que d§finis ci-dessus, 
et eventuellement a transformer le produit en un sel. 
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